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(57) Abstract: An antibody which specifically recognizes a protein containing the amino acid sequence represented by SEQ ID NO: 1 
and inhibits the activity of this protein as a growth facton Namely, a monoclonal antibody specifically reacting with human VPLF 
_ and inhibiting its activity is constructed. This antibody is usable as a remedy or a diagnostic for diseases in which VPLF participates, 
ff^ i.e., diseases associated with abnormal acceleration of angiogenesis, eye diseases based on abnormal angiogenesis, arthritis based 
on abnormal angiogenesis, skin diseases associated with abnormal angiogenesis, diseases associated with abnormal acceleration of 
fs| vasopermeability, diseases associated with abnormal differentiation/proliferation of smooth muscular cells, diseases associated with 
abnormal differentiation/proliferation of kidney mesangial cells, diseases associated with abnormal differentiation/proliferation of 
blood stem cells, diseases based on abnormality in osteoblasts, diseases based on abnonnality in pancreatic 6 cells, ischemic diseases 
and diseases associated with retarded wound healing. 



wo 02/33094 Al lllllllllilllilllllllllllllllillllllllli^ 



(57) wm-. 



wo 02/33094 



m m m 



PCT/JPOl/09218 



V P L F © fStt ^ lM*-r ^ fni* 

^ o 

jfiLWJT^fiJc, sk^m^i^'\i^^'t^5k^lH^MMi-^Mm^ (Vascular endotheli 
al growth factor, rvEGFj cht/^a) r/^ « IK M US © ^jMb . ii5fi?t'l4 

^WT-&i&L/M^B&5fe.'i?fiia^ (Platelet-derived growth factor, ^^T rpDG 
FJ chVi^) «lftit:^^'iM^I^I(^T*5D, mmmi^-V^^P I GF , VEGF-B, 
VEGF-C, VEGF-D, V E G F - E ^^e* T V E G F / P D G F — 

(DmWM^. 'f£jtlcif[Lt^fT^70^1^< H-^bTV^^ (J. Folkmane) ; J. Biol. Che 
m. . 267, 10931. 1992)o 

^ (J. Folkmanb ; J. Biol. Chem. . 267. 1093 1. 1992)= ifc-Wfr^iE^B^^T^ H 
=f-t.VX\t^<(Dm=^(Dm^ti^^^^^tlX\i^^-h^. ct^-trfeifii^jSiiiiltS^ (Vase 
ular permeability factor, i^AT rvPFJ <ht/i-9) /V G¥ f^i±.mm'JLm'^ 

T^&tlXt/i-i) (M. Shibuya; ildvances in Cancer Research, 67. 28 1, 1995)o 
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VP F/^VEGFti7i^^:$'W^-ci:D7^c£^5>T«^t)47?(Z)MeMT-^lQ. 1983^^ 
fcVPF^bT (D. R. Sengerb ; Science, m 983, 1983), 1989¥^cVEGF 
<h bT^iliLbfc^'-^ch LTllx^c^^tlfcTl^^^ (N. Ferrarae> ; Biochem. Biopliys. Res. 
Commun. . HI, 85 1, 1989). c DN u — -> ^'(D'^^M. (Bu#«fWI-®#/M 
■V$)^il^f)m^:^^^U'^rc (D.W- Leungs ; Science, 246. 1306, 1989; P. J. K 
ecke> ; Science, 246. 1309, 1989) iUT. rvEGFJ chfai!cT^)o VEGF 
0fgt§i: bT«cn^-eiC, iliL«l^^|[HI]atc:^UTttiim(J£jif§'(4 (ED50 = 2-3p 
M) (N. Ferrara6 ; Biochem. Biophys. Res. Commun., Jli, 85 1, 1989), M^i^ 
mmf^ (A. E. Koch6 ; J. Immunol., Jil, 4149. 1994), ay°Uy^r—^^ 
mi^m^i^fk (E. N. Unemorie> ; J. Cell Physiol., JL53, 557, 1992), '^P^:^ — 
if, t?k^miS:M^-\^ (M. S. Pepper e> : Biochem. Biophys. Res. Commun.. 181. 
902. 1991), fa^a^ETS-lcDfgigfSjt (C. Iwasaka e. ; J. Cell. Physiol., ]M, 
522. 1996), -r >5^^^U > av3 3(^figii±# (D. R. Senger 6 ; Am. J. Pathol., 
149 , 293, 1996) m:f)m^^n. in vivotc43 t/^T^ifiiWiT^felSJtfl&tt (T. Asah 
araS) ; Circulation, 92 suppl II. 365. 1995), ita^SliiitSiSillS'l* (D. R. Sen 
ger 6 ; Science 219, 983. md) mr^jm^^nxi^^^. VEGFUjkWP^^M 
mizmit>X^m'\±<D^^^i^Mmf''V$>^Z.t:fym^-^nx^^^ (N. FerraraS ;B 
iochem. Biophys. Res. Commun., 161 , 85 1, 1989) o 

t h vEGF^ctt, mnmxy"^^ ~>y^iz^D-m-^(Dmrji^4.mm(Dm&m. 

(^n^'m 2 1 , 1 6 5, 1 8 9, 2 0 6 T$ /M^JSJ; D /"j:^ VE G F ,2 i> 
VEGFies' VEGFi89^ VEGFsoe) -^^^^-t ^ ^ tm^^^ tlT ^ 

(K. A. Houck^) ; J. Biol. Chem. , 267, 2603 1. 1991)c S ® V E G F 
,;,,{c-::)ViTfeifiL«rr^iE{Eailt'[4, ikWmMf:k%mmkm^B^tiX\^^^ (S. Kond 
Ob ; Biochimica et Biophysica Acta, 1243 . 195-202, 1995)o VEGF,bs^7° 
>-r^^^L-Tt#e>tl^N5^7 5 y^l#@;^^bllO#@J:;J9 7^=f:^VEGF 
§15:53^:7^^^^ > httVEGF,65<h|WI^®S§{*lt-^?gi4^^-r^7^^\ ifcLWl^;felIB 
}]acoiiM«?g'l'i7!)M/100(Cf&T-r§ C.h7)^fg^$nTt/i§ (B. a. Keyte ; J. Bi 
ol. Chem., m, 7788-7795. 1996).. d tl b ® liglftti, g ^ ^i!} ?S tit , 1 
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1 1# @ /O^ e> 1 65# a © T ^ y ^7^)^ie^^^'e ^ -S) ^1 ch b X ^ o 

nxf/i-?) (J. Biol. Chem. , 269- 32879-32885, 1994)., cne>8{lSI® vXt^-T > 
m&\t. VE GFXP DG FX-/^— :7 7 5 U — f^p-T ^ H^falX $ tlT 1/^ 
^ (C. Betsholds6 ; Nature, 320- 695-699, I986)o VEGFcDT^ ymnS 

(D^m^^ ovEGFm-^mmm^i'^mr^^^mt^ibti. vegf®;i--:/ 

>S*Biaiiyi{SjlliL*?S'S&^TC iiT^'^'^g^^tiTV^^ (G. Siemeister ; Proc. 
Natl. Acad. Sci. USA. 95, 4625-4629. 1998) o 

U — ^iiMt'-SH 1 ©S^'f$Xag)-5Flt-l (fms-like tyrosine kinase) (M. Shibuy 
a Oncogene, 5, 5 19, 1990; C. Vr ies b ; Sc ience, 255, 989, 1992) -BOSm 
2 09^^#:Xfe-?)KDR (kinase insert domain-containing receptor) (B. I. Term 
an^ ; W092/14748, B. I. Terman e> ; Biochem. Biophys. Res. Commun. , 187, 157 

9, 1992) (D2mt)^mi'^-^ni:\^^o ^vm.vEGF^m-mM.(D^'^7.m^'^u 

(W. Mat thews 6. ; P roc. Natl. Acad. Sci. USA, 88, 9026. 1991; A. U 
llich^ ; W094/11499; B.Millauere> ; Cell, 72, 835. 1993) i:^^ ^ tlT V:^ 
Flt-ljte^^fecliti ch^itfs^ f m s i+f[WIt4^:S^-riitg*^D7^cS:ff*lil'fe^ch 
bTfg^^n/c7i^~ (M. ShibuyaS ; Oncogene. 5^ 519, 1990), VEGFMSK^ 



|g*JlX#$nfeji{s-Tch— S$[b, Flt-UiV E GFg:§#:X^^ C b.ti^^-^nf:L 
(C. Vries& ; Science, 255, 989, 1992)o 

Fit-ma^iDR/Fik-i©irai)^^ H^-r y\ti '^(^■i h.J {fuy'^) y-m K^-f y^ 

Y^-^ >«^D>'>4^:t--if K;^-f >^^-r^^^»180~200^ 
u-5f)VVy<DmMBn'^-^^o VEGF^i, FI t-i:S:C/KDR/Flk-H^^n^tl20 p 
mo 1 / 1 :Rl/75pmo 1 / 1 ©MfiX^#^-KJ te:$^^-r ^ » *fc, Flt~lRm(DR 
/Flk-l«x&iWl^ifel'inilS{c#^6^fCfg?iLTl/i-S ch^g^^nri/^^ (X. p. Oulnn 
e. ; Proc. Natl. Acad. Sci. USA, 90. 7533. 1993; R. L. Kendall B ; Proc. Nat 
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1. Acad. Sci. USA. 90. 8915, 1993)o 

Vi^o ^BM'^iz-:)^^X\t. iLn^X\Zs (A. Takahashi b ; Cancer Resear 
ch, 54. 4233. 1994), (L. F. Brown 6 ; Human Pat ho logy, 26. 86. 1995), 

mmm (R. a. Berlmane) ; J. Clin. Invest., ii. 153. 1993), m^tm& (L. F. B 
rownb ; Cancer Research. 53. 4727. 1993). ^PHilS (T. A. Olsonb ; Cancer Re 
search. 54. 276. 1994) EcD^ < (D t. h mmmmz^^^^X V E G F ^m^^ 

mi-^nrcm^. YEGFmmmmmit. i&m^mmiizit-<xmmskmm^f)m 

±^m^M&\/^^tf}^m<b:^^tf^^XU^ (M.Toi6;Jpn. J. Cancer 
Res., 85. 1045, 1994) o 

VEGF ^mMf^^Ki^^t. mw^^m^^fz. ^mm'^'^-^iz^^mrn'm^x 

^Jg^n-g) VE GFO^tf (T. Shibuyab ; Clinical Cancer Research. 4. 14 
83-1487, 1998; Y. Kitadaib ; Clinical Cancer Research. 4, 2 195-2200. 19 
98). :^&#M^^mffiT:fe^ELlSAtSt^cfc^ffi-«m^X«l&L?f pf^© V E G FM'J^ 
(G. Gasparini^ ; Journal of the National Cancer Institute. 89., 139-147, 
1997; S. Kendo?) ; Biochimica et Biophysica Acta. 122 1 . 21 1-214. 1994) 

mizm^^^^iiA^x^ ^r^isf). w^mwimo:)mm\^mwxh^^m^<bnx\^^^o 
tnVEGF^y^ n~i-Mfii^\tmmmmmm^:f]W:^^-ri^^7()m^^nx\r>^ 

(J. K. Kime) ; Nature, Ml. 841, 1993) o ^Tc. — H ^ X iciD^t^ t h®'0 

C^T^m^-^tlXi/^^ (0. Melnyk?) ; Cancer Research, 56, 921, 1996)o 
$b^^, VEGF^n— Ht'^DNACDr>5^-tr>XDNA^ffit/i, p^— Fn' 

0 7.^mM'm'E^)i^o:)mmmMm\imx^ ^ c tm'^^-^nx^^^^ cm, saiehs. 

Cancer Research. 56. 393-40 1, 1996) o ^^^-dX. V E G F fS'&^trptJ-T ^ d ii 

x^ni/t. M # 43 j- -5 fi ^^ o m fi x « -jf^ n% ^ ttJ m x^^h^Dtmn-^ 
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m-yK. )]M7KHT^'©H£g7^J:H^tr$)^'5JHgf±t)^$nTt/i^ (S. Kondo6> ; Bio 
chimica et Biophysica Acta. 1221 . 2 1 1, 1994)„ O 7.=E^~Jl'iz^i^^T . iriV 
E G F ri-f* \Z J: V Y E G F a y ^ -f ^ ^ ^ T ^ '14 IJI tK (7) tr ^ P^'lhT # ^ il 
chT^J^^^^nxVi?) (J. C, Luoe>. Cancer Research. 58. 2594-2600, 1998. )o 

F U^)]/f)^lE'^mT^^^-^^^'^^^^'^^^^ (L. p. AielloB ; N. Engl. J. Med., 
331 , 1480. 1994)o ^fc. l/^T, K V E G F ^-fP^ 7 

/7 □-:^j^in;{*A4. 6. l©0Si^^#{Cct 0 VE G Flgfi^JfliM-T^ i:^ ife^tr^feT:?^^ 
jrp$ij$n-g> C (hTlJ^'Ig-g-^ tlTl/:^-?) (A. p. Adamis 6 ; Arch Ophthalmol. , JJJ.. 66, 

i996)o ^a£ot, MmizM^^ti^vEGF^^fjE^-mm't^^ii'cmmm'i^mm: 

e» 7^^\ It 14 ffl U -7 5^ ^ (D M Si5 ?S 4^ t c V E G F It -t: ^ ^ ti T v i § 

^ch. PffiJtf — >^7)WEGF^^:^f 'g>Clc!::7:/^^#^$nT(/:«-2) (A. E. 

Koch 6 ; J. Immunol., 152. 4149, 1994; R. A. Fava e, ; J. Exp. Med.. 180. 341. 

1 9 94) o mm^zM^^ n^v E GF ^^i-t^itiiiMT ^ ^ ^'x-mB^ikizidi/f ^M'sm 

i(M(K. LashkariS : Am. J. Pathol.. J56. 1337-1344). SnS^^^i^te^ (aOiM 
me ; B^^m^^^mU, i04. 390-395, 2000, M'&m^mP^mi^. C. Irlpat 
hi b ; Ophthalmology. i05. 232-237. 1998) tc43V^T.#>^®iS® V E GF 

(Dm-mm^^ ^ nx^ v. v e g f m^^M^^zx o Mf^ij-r^ ^ t.xsk'^m^^ 

^/c> VE G F ^iC r o w- F u k a s e ^{iMf^ (0. Watanabe e>. Lancet, 34 

7. 702. 1996.), 3^^^Mm'^mmM- (E.R. Levin. J. Clin. Invest.. 102, 19 

78-1985, 1998), l£-ti:/u#©^Tr^,# (J. Exp. Med., 180- 1 141-1 146, 1994: 

J. Immunol., 154. 2801-2807, 1995), DjM^S'fb CInoue. M. Circulation. 
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98. 2108-21 16, 1998) mof^^.omil^ mMlzm-^-T ^ C ^mi"^^ tlT ^ o 
■mt^E<Di[^m9Jj^m^^^nrc^^B^nx\/^^ (S. Takeshi ta, J. Clin. Inve 

St., 93. 662-670, i994)o y^:^mmmmiyrcmmizML. t}T—'r)v^m^^ 
^cVEGF©c DNAco»])3jRF*si^s-^. xnTflj©0a^fT-5 tL\zxr) mm\M.n 

l^(Dni^t)^^M.'^nrchU^^nx\>^^ (I. Baumgartnerb, Circulation, 97, 
1114, i998)o 

T ^>'fb-r ^ c ch f)^^-^ tix t/i ^ o ia."^ ikmwmfk V E G F ^m-w-x ^ ^ kdr/ 
:sLZSikmmmmm^(D'^ih\z!i^^mr^m^x$>^'^m^im^m^nx\^^^ (s. nis 

hikawae>, Development, 125. 1747-1757. 1998)., ifat^jfaf^l^^KHfla^l^ifiL^^VU 
l/^^ (T. AsaharaS, Science. 275, 964-967. 1997)o 

mm. aimjsMuatcM-r^ftji^^g^^nTt/^^o t h^j^Miiatc^ivEGFg 

^nx^^^ (B. Barleone>, Blood, 87, 3336-3343, 1996)o ifimM^mmiihX 

sst^cj: t hm'^mmizuY E G F ^^^m I t~\^^miMi^x ^ <o . v e g f itmfjt 
n^vE GF^s, mm%mmA\z^v)m^]^^:^{ji]^i,x\^^^izmm^nx\j-^^ 

(D, M. Garbiloviche. Nature Medicine. 2. 1096-1 103. I996)o VEGFtt# 

mmmzi'^mx^. i^^i]^ 0:53Mb ^iSii-r^^chTi^g^^nxt/^^ (v. Midys, b 

iochem. Biophys. Res. CoDimun. , _199. 380-386. 1994)o S/t. WB.(DQm)\^\z 

V E G F S^I*KDR/F \\<.-\i^mm\^Xii ^ . VEGFi^^BM © ^^Mb \Z P t) T 
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\^^^'^im'\'^f)^7F-^nxh^^ (C. Oberg^, Growth Factors, 10, 1 15-126. 1994) o 
V E G F (D'mmm^ LVXit. cn^TicP l GF (Placental growth facto 
r) (D, Maglione. Proc. Natl. Acad. Sci. USA, 88. 9267-9271, 199 1), VE 
GF~B (B. Olo/ssone, Proc. Natl. Acad. Sci. USA., 93, 2576-258 1. 199 
6), VEGF-G (J. Leeb, Proc. Natl. Acad. Sci. USA.. 93. 1988-1992. 

1996), VEGF-D (M. G, Achen, Proc. Natl. Acad. Sci. USA., 95. 548-5 
53, 1998), orf^-r;PXNZ 2|^^cI:U^'NZ 7^*©VE GF/J^tn^Ml^T^n 
^'nNZ 2 -VEGF*5=fcU:NZ 7 -VEGFiii/i^o D, J, Lyttle, Journal o 
f Virology, 68. 84-92. 1994), PDGF-A (C. Betsholtze^, Nature, 320, 

695-699, 1986), PDGF-B (T. Collins^. Nature, 316, 748-750. 198 

'\k^^-r^m'f-hVxm9^\zmm^nrc (Heldln. C. H. Proc. Natl. Acad. 
Sci. USA.. 76, 3722-3726. 1979)„ PDGF«, All (i^^T P D G F - A (/^ 

r-f V:7:^--APDGF-AA. AB. M(D^^f)m^^nx\^^^ . AiM (Betshotzs, 
C. 6, Nature, 320. 695-699, 1986) RZlBiM. (Collins, T. 6. Nature. 31 
6, 748-750. 1985) © c DN A:^Wg|$tl, ^tl^ (Dl^^mmmBKXit 6 0 % a;) 

S«'fM#$nTl'i^ (Glaesson-Welsh. L. . J. Biol. Chem. , 269. 32023-32026. 

i994)o PDGFfi, ±^s&m^, mmi^MBMJ^o AmiiNj^i^^m. bbm 

ISS^H^RUCmt^^^^^co^Jim^^ltf. mmmBM^U^ (Claesson-Welsh, L . 
J. Biol. Chem., 269. 32023-32026. 1994), P D G F ® ifjt'ltS, 7 S y MBS 



(D^^miz^fQ PDGFmmni^i^m-r^^tmu^i^n. pdgf-bjc^dv^ 

Tfl. 116-12 IRZJ^l 5 7 - 1 6 3 iZ^^T^ 1 3 mm<k 0 U.^ ^y"^ K 

PDGF-Bo)PDGF^m^^(Dm^^m.m-r^-^^fk^mt^^^^m'^ 

^nT(/i^ (EngstroDi, U. e>. J. Biol. Chem.. 267. 1658 1-16587. 1992)o 

p D G f itMimmm ^z mijf^r ^ mmu . -ru-t)t>. iiiui^mo ^^r^ 6 -r > -^^ u 

7 



wo 02/33094 PCT/JPOl/09218 

ffj^^UT^^^ch%^e>nTt/i§ (Ross. R. e>. Cell. 46. 155-169. 1986)o ^ 
^f)^W.^-^nx^^^ (Pierced. Journal of Cellular Biochemistry. 45. 319- 

326. 1991). m,^. PDGF«, wm^Tm^m. m^m'Y^'rmmm(D. Mm 
'BLnm%x(Dmm^mM\^. m^^mm^^^t.m^<bnx^^^ (Ross.r. e.. s 

Gience, 248. 1009-1012. 1990)o $e>JC. P D G Ftri;#:g#{:: j: D . ^ y hi 

mmit'^^}Vxm?M^WUX^r^z.iif)m^-^nx\^^^ (FemsG.A. Scienc 
e, 253. 1 129-1132. 1991)o 

\=.h(D^itW^mz^\^^X'PDGF(Dmm.f)^±^\^X\^^^^^ (Matsuda. M 
American Journal of Nephrology. _I7. 25-31, 1997), ^ y h^^'^'T)V\z 
^'DGF^^mW^^^-r^tmmmmimM.^'bn^Z.^ (Johnson. R.J. 6. J. 
Exp. Med., 175, 1413-1416. 1992) mi^^nx^^^^o 

PDGF - BII^^-y->iHi^M'j7-r;u;^®j^Mf5^t:-^'5v-sis7°p h:t>n-j — 
X^^^h-fynmh (Waterfield. M.D. b. Nature. 304. 35-39, 1983). 

>w^®®;6^e> fefia^nrt/i'So PDGFtt2 6m(Dmu^ k hmm^^cD 
^-r >, ^-^y^^^-i ymmm^x$>^'^mkf)^^^z.^f)m^^rix\^^^ (Potap 

ova, 0. B, International Journal of Cancer, 66. 669-677, 1996)o 

8 
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fjiik'^m^^i^^^mfMB.. }U7K^. m7km. c r o w~f u k a s emmm. 
m m n ^ w -5 > m 111 ^ © jiL m iifl M CO ^Mb i^i m i"4 ^ f^i^ «^ a , # a n =(e ^ 

T M f A ^ ® i(J f » ft jS ® ^ f ¥ -S) ^ c M f ^ t t!?^^ ^ $ n T V ^ ^ o ^ 7c . 

vegf/'pdgf:^-/\°-7z5U- \z.m-t ^mmm=f-(Dm'k ^ la^-r # ^ 
7jcja, c r ow-F u k a s e!iEf!^«^, 3^m.Tm\tmmm^m(D^%u^mm.'Mi 

nT(/i§o VEGF/PDGFX— /N°— 37^5 U— fCjR-r-Sii^H^^i, 

VE G F/p D GF^-/\°-:7 7- 5 ^) -\^m-^- ^m=f-\t.^mu%f\'m^^(D^ - 

tfv h ch UT#"^tca£@^nTt/i-5o VE GF/PD GFX— yN°— 7 T 5 U— 
S-r^iTife|7^d:liIT^J#l£f -5 pJIgll t)SiS3$n, dtlSTfcVEGF RELA 
TED GENE (W099/37671) S.t/>'VEGF-E (W099/47677) T&^'fS'g^^nT 
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'J^mmco^^i^. VEGF/PDGF'l^gKI-^ (VEGF/PDGF-L ike Factor. i^T 

*:5g0J#b«, JclfBI^M^^?^!fe■r^<i&«^?^f^ff -pT^cM^, VPLF^::^^ 

1^ M ^ « CO ^ -r ^ it H ^ b T C9 '14 & IS « -r ^ irt o 
(2) SH^iJ#^l fc*5^t^^ 2 2 7 7^ym~m3 4 5 T ^ 7 mf'#iS"r ^ X ti 

h — :7°^iSi^-r ^ (1) lB-ic(^in;f*o 

mx^irt infers/ mia^u >{)>oiB^'j#^ i -e^ $ r ^ y msb^u 

(4) @2M## 1 75 y ^sa^i 6 o %iu±©ffii«it±^^'t"^T5 y 

•ii m H ^ ^ b T © ?g 14 ^ IS* T ^ irtl"* o 

(5) SB^'J#-% 1 T?^$n^75 y^@B^iJ®tr^^v|2^,j^^^^ VEGF/PDG 

f;^— /N°-:y 7 5 u -tm-r^S'f-rs^'Ci^^^tiTV:.^ 8 in 0^7.5^ y'BM'k 
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ti^X'k. «MxfS#j]n^nfc7s y MSB^'J^^^. ve gf/pdgf:^— /\°— 

( 7 ) @B^iJ#-^ 1 T^^tl^T^ y ^IB^'JtC 43 V^TN 7^70^6 ^j'VcJ:< 2 2 6 # 

@ST-©T5 ym;o^^^^$nfcT5 y^SB^y^-a^, /0^^@b^ij#^ 1 T-^$n§ 

(8) iB^iJ#^ 3 2 T^^n^T^ y ^SB^iJSr^tfMSK^iltSWfClgiib. 

(9) @3^iJ#^ 3 3 1f^^n§75 yMIB^iJ^^£rMaKSi|^M6^Jc:SgiiU, 

ttT^-g) (1) ~ (9) ®Vi-rn:0^ liSfcfB«c(^Jn;f*o 

(11) :^ 'y h ffi^feTab^ (10) fBSc^iftf^o 

(12) in;#::^^^^y ^7 n-:;h;Pin;#:-e$)-5). (1) ~ (11) (D ^j^-f tiir^ 1 

(13) ^u—ir)V^^ifi-^^7.=^J ^U—r)V^^^^^ (12) fBife® 
^y 7 u — ir)Vm^. 

(14) ^:y ^7 :h;p|H#:70ngGl1^-7^^ ^7nT^§ (12) fBic0lri;f*o 

(15) -^'^T.^y 7 o-:}-;UK#:75ngGltf-y7 ^XTfe^ (13) fBiccDirtf*., 

(16) y'V K — -^MIia^KM 2764 (PERM BP-7293)^CcJ; 

(1 7 ) yx-f H— -^lieiiai^KM 2 7 6 7 (PERM BP- 7 2 9 4) tcj; 
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(18) (12) mmcD^Ej ^u-i-jym^(Dm'AWr}^t^^tji^}nW-m}^. 

(19) (1) ~ (17) ©Vi-rnTi^ i:®i^tB!|c©J5T:#:Xtt (18) m$%(DiAi^ 

(20) (1) ~ (17) (Di^^-rn^^ im\zmm(Dm^^M'^t-^/\^ y^v 

(21) /\-f 7^iJ K--T||HflSI*KM 2 7 6 4 (PERM B P - 7 2 9 3 ) 
(2 0) fBl!c©/N<yU K-T. 

(2 2) /\^yU H — -T|IH)iai*KM2 7 6 7 (PERM BP- 7 2 9 4)T-$> 
^(2 0) IBSfe®/^^:/'J H-To 

(23) (1) ~ (17) ©V^-rn^^ i:SfCfB1|fe©in;f*. (18) IBm©4n{*iffn- 
Xtt (19) SB«cC0Jn;{*©lf2»#:^n— F-r^DNAo 

(2 4) (2 3) fBic^DNA^-a-^-r^att^-^^^— o 

(2 5) (2 4) IBioCDffiJ^x.^^^ — ^?g3E^iai]^fc2»AbT#en^Jl^K$sm 

( 2 6 ) (2 5) m^<DmmBm:m^mmizmmi'. mm^^^iz (d ~ (i 
7) (D\^>'rn^^im\^mm(Dm^. (is) fBtfe©-:^#:ii(Tjtxti (19) mmo 



(2 7) (1) - (17) (D\^^fti^-^imi^m-^(Dm^. (is) fBl!c©in;#:ltriT- 
Xit (19) fBm®M#:®ii2g#:^-^W-r^lS^o 

(2 8) (1) ~ (17) c^V^-rtlTiU JS(CfBic®irLf*, (18) IBiicOirLf^llffit 
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i±^1:$>r>. m'^:^^ik'&'Mj^i!ii(Drum^i^om^^MU7Kms myKm. Crow- 



(30) (1) ~ (17) Ol^-rnT^^ i:^(CfEi«iccZ)irL#:> (18) IB © ^/l #: illr it 

in ^ ^ ti=JE :R D^'ifii W ir ^fe It 1^ P* e> tj: ^ S¥ cfc D MiR ^ n . 7k i&L W tf ^ 



mmmf^ymMm^'^u^n^Dmn-^n^ (so) t^m(Dmmmo 

(32) (1) ~ (17) (D\,^-rn:^>'lMizmm(^-m^^ (IS) fBjl^lnlfi-llijt 
X</t (19) IBit(Dtn;#:(^lf^#:^jfU^TiiAT® (a) ~ (j) ^^b>U^m<k'0 
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(d) nm^ni-rr^-^n^Ts. ymnM^iGo^yAmn^^^. vegf/pdg 

(e) SH^'J#-^ 1 T^^tlST-a ymiB^iJc75t!5^^ia^JJc:feViT 1 iii.±(7)T$ y^ 
7i/5^^, «MX«#^io$n;t75 y ^iS^'J^^^. VE GF/PDGF;:^-/^°- 
(g) sa^ij#-^3 2'€7r^^n^7 ^ ymmm^^tsmBM ; 

(h) ia^ij#-^3 3 T^$n^75 y msa^ij^-Ert^MSK ; 

(j) ^t»M*tH/lS7:;^\ y y b lii ^X $> ^ ±ME (i) {ctam®Me«c 

(33) (1) - (17) cDl/^m;0^ 1 12 (18) l2mcZ)fci{*l$f? jt 

xt* (1 9) mm(Dm^(Dmmi^^m^^xi^T(D (a) ~ (j) 70^6 7^j:^tf j:^ 

(a) @a^ij#-^ 1 T^$n-§)75 y ^sai^ij^^ti^sfiK ; 

(b) gB^'j##iT^^n-2.75y^sa3^'j(c^(/iTiii<±075y@t7^^'^^^c> « 
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id) mmmmi:^fi^-^n^7^ ymmmoD^yM^m^^^. vegf/pdg 



la^'j*^ 1 xw^-^n^y ^ y mun^^t^W'^n<D^-t ^m%m=f t.\^x(D&^ 

( f ) M^\\m^\x^-^t\^y ^ ymw.n\^^^^x^^-h^^'>u< <hfe 2 2 6# 

(g) ia^ij## 3 2 T:^$n'i)y s yMiB^ij^^tiUSK ; 

(h) iB^fj#^3 3 x^^n^y ^ ymMn-^^tswBW : 

( i) mmm(DmT^mmm^^hx(Dmf^-^^^mmmm\zMT^-mmi&mm± 
x$>^±.m (a) ~ (h) (D\^^-rnt^izm-m(DmBm ; Rzs 

(j) ^t&MIHfla75^\ hS^fe-e^-SJilB (I) (CfBm^MSKo 

(34) (1) ~ (17) (D^^-fM^im^zmmOfK^. ClS) tB«5(^^/L#:|lfjn- 

(19) mm(Dm^(Dmmi^^m^^x. m%'rjisk'&$j\±(Dfum^i^om^.. 
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*^BJtt> VP L F ^#MKJ^clIfiU, *^-:::5VP L F©W-r§|g14&lSW-r§ 

VP L Ftt, b h#,MttfMjlSNT- 2S:t/l:i MPmS^lifiJfe c DNA^-f 
U — ci: D :^ P — - >i^^$nfcVE G F/PD GFT^— — 7 7 5 U — ^^ST 
-5 ff^^i^H-^ treble 
s^^B^^c^tt^ VP L F ch UTtd:, IB^'J*-^ 1 "C^^ n§ T 5 7 MIB^fJ^^tf 



2^fg0iiJc:fett^vpLF<hUTtt. $bf^:. iB^ij#^ 1 x^^n^T^ ymiB 
n<D%i'^mn^^^. vegf/pdgf;^-7\°— :775U — j::st^ fmi X 

f^-^^nXl-iS 8 {^(D'yT.T-'i yl%^^^^. ;6^0±fB V P L F ©Wl" § iiMS 
LX©fS-tt^Wr-5S6K. SB«-^ 1 X^^n^ZS y ^iB^iJcDg|5:^^iB^iJ 
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©7ai::i;P7^->;6^e> 3 4 5 #S(Z)^7''J v>^-T:(?)T5 y ^la^ij^^frf ^ il 
TCOT^ /MiB^'J^-&^> NTi^yifC 4 y ^ y ^ (Asp-Pro-Ser-Pro : iB?iJ#-^ 3 

4) T^Mxi-iin ^nfcT 5 y^sa^y (@a^!]##3 2) ^w-r^MSK, ^^tt. 2y 

5yM (Ser-Pro) ¥m-^ titcy ^ J WM^ (gaM#-^3 3) ^^T^^e® 

M-r^iim^jifSte^^-r^o iin^-efcMMjia^iivp l f an (@a^ij#-^ 

1 © 1 ~2 2 6#@©7S y^/0^~^^L/cN5|^^3^#:) ^J^V^Th h^i^Mbitifll 
MBS (CDS 4lltet: h#illffll]a ; BIOWHITTAKBRthM) . t h ^ ft eEi ifi W 

l^^*.ffl^SHMVE C (^7 ^4^'>%hM)> ^t/^ hEtl^^mMlffl^aRSMC (FEB 
S Letters, 425. 123. 1998) \z.ti't ^mmW^k\^\'k^m-^\^fc'i^^. RSMC 
{ c {/ i T it fife # W /"c^ if m ft ^ ^ U o 

^^T'S)liaM^i> Molecular Cloning. A Laboratory Manual. Second Edition, 

Cold Spring Harbor Laboratory Press (1989) (UT. i/^^ ^ — • ^ □ — 

> r^H 2 ISj Current Protocols in Molecular Biology, John Wile 
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y & Sons (1987-1997) . rtiUyh • y°u hzi-;i/X • -f > • =EU^zl 

^- • /^~i':^Di^-j Nucleic Acids Research, 10, 6487 (1982), Pr 

oc. Natl. Acad. Sci.. USA. 79, 6409 (1982), Gene. 34. 315 (1985), Nucleic 
Acids Research, 13. 443 1 (1985), Proc. Natl. Acad. Sci USA, 82, 488 (198 

?i}t. l~2 0flil, ckD^f?*b<«lfH~Pcfil, 1 ~ 5 fiicDT ^ 7 ^i: 

7t 7 5 y ^ IB ^fj € ^ tf M a K € t# ^ C X ^ ^ o 

:$:fS0J(c^frt^ V P L F^zi- H-T-SDNA^, Mx.«lB^J#-^ 1 c^VP L F 
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UTti. m^^t. iB^iJ#-^ 2 T-^^n^Jft-SSB^iJ^Wr^DN A, 'BLlSmONA 

if— 5^3 >f£#^M^i'5) ^^(CJ:; f9#btl-5DNA^itP>feL., A#:W(Ctt. D 
:=: — Xti:/^ — ^IEti5|5(7)DNA^Il^'fbbfe7-r;W^ — ^^t/^T> 0. 7~1. 
0 mo 1/1 ©:^'fb:^ h U "^Ai^^ET. 6 5°CTV\-r y-1'if-'>3 >^ff -iP 

r^'^k. 0. 1 — 2{§?^i^©s s c^^f^ ( s s c?§?&©a^fe^i, iso 

mmo 1 / I ^iti- h U "^A. 1 5 mm o 1 / I ^ J^ymi- h U ^ Acfc 0 t'cA-S) 

\i^^tti^'(:^^o /\-r :7^U i2r->^3 >tt> t ix^^L^— • ^7 □-->/7^^ 

2 ;^ ^> h • h n-j^X • -f > • ^ 1^=^^ • /K-r :<r p i>~— > DNA CI 
oning 1: Core Techniaues, A Practical Approach, Second Edition, Oxford U 
niversity (1995) ^tCtBm^nTV^^^&^^iCtf GT^T3 C iiT^^^^Tr^^o cfc D 

i:^l'^fcJ:< it) 6 0 %i^>(._h©^aiBH4^Wr'S)DNA. $7SL< 8 0 %R±©^@|WI 
te^^-r^DNA, $ e,JC$7^U< tt9 5 %li;±(7)t@[WI14^W"r^DNA^^tf 

#i&tcr^r-5) I UP AC - I UBgM^ (lUPAC-IUB Joint Commission on Bioc 
hemical Nomenclature) cDtfio" [European Journal of Biochemistry, 138 , p. 9, 
1984] {Z.ri'Dr^. 

m^TT^r^t^'^^t. mzmf^Bf^^^^^'onj^^-^^'^k(D7 ^ jm^^^ ; kid.: l- 

T^r:>;Arg: L-7;i/^~ > ; Asn: L-TX ^ > ; Asp : L-TX/^^^> 

; Asx: 1-7 X/'%^ ^>mX\tl-7 7./^y ; Zy^: L-~>X t^-T > ; Gin ; L- 

> ; Glu; L-:i7^;i'^ S >^ ; Glx: L-r7^JUr^ 5 >SgXtiL-i>^JU^ ^ > ; Gl 

y: ^'U v> ; He: L-^f V a-f ->> ; Leu: L-D-1' v> ; Lys : L-U i>y ; Phe: 
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1- y x.-JUy ^:=.y :?ro: L-7°PU>;Ser: L-izU>;Tlir: l-7.U:t=.y ; T 
rp: L- h U y h 7 z >o 

t: h U ; Pmc : 2, 2, 5, 7, 8-^>^ n-7>'-6-^Jl'*-;l/ ; Boc: t-^ 

5^;i'^=^>';^;U5l^— Jl/ ; Fiiioc-Arg(Pmc)-OH: J\/^U:=-Jl^ y^Ji/^^i^:^ 

;i/zK-;i/-N^-2, 2. 5, 7, 8-^>^^5^;i/^ □"^>-6-7.;l/53^n;l/-L-T;i-^-> ; Fm 
oc-Asn (Trt) -OH: N"-9-:7;i/;t 1/ " S/;^ ;i/5i^r:;i/-N^- h U ^;P-L- 

7;:^/^^^> ; Fmoc-Asp (OtBu) -OH: n''-9-y )l:tU=i)Vy^)l:t=^i^:^ Jl'Ti^^:. 
Jl-L-T7>y'^^^>^-l3-l-y~^JUJ^7.^JV ; Fmoc-Cys (Trt) -OH: N"-9-:7;i/;t 
Ix vA';l'#:=:;i/-S- h U 5^;i/-L->';^ 7" > ; Fmoc-Gln (Trt) -OH: 

Glu (OtBu) -OH: H''-9-yj]/^U=-JVy^Jl^=^zy:^Jl'yi^=-Jl'-h-^JP^^ >m- 
T-t-y^5^;i/x;^7^;i/ ; Fmoc-Lys (Boc)-OH: n^-d-y JU:t U :=^JU y ^J]/:t^-> :^ 
;^7^<-;^-N^-t-7*5^;^:^=^>':^;^^^;^-L-'J : Fmoc-Ser (tBu)-OH: N^'-Q- 
y \^-)Vy^JU:t=^->'tiJU7t^ — JU~Q-t-y''^J\/-h-± U > ; Fffloc-Thr (tBu) -0 
H: n^'-Q-y JV:tU=-J]/y'^JU^^iytiJU^=:-J\^-0-t-y''^Ji'-l-X]y^::^> ; Fmo 
c-Trp (Boc) -OH: N"-9-7;l/:t 1/ :=:;!/ 5^;^::t^^>;f3 ;p7l^::i;i/-N'"''-t-7^5^;U:t^ 
>';^j;i/7H::i;i/-L- h U ^ h :7 t >o 

$e>(c, 'Aiz^-rm^u. n)t--t^'A(DKjit^mM. si^i^^^^sT ; hbtu: 

2- (lH-^>y h OrV—Ji'-l-iM-l. 1. 3, 3-^ h^^5^;i/>>n-<i7A • 
:7;l/^P3t;;^ 7 a:- h ; DIPC: N, N' -v^-f V ^ D fc:;P;^;i/4^ >?-r 5 K ; HOBt : N- 
t F □4^->^>y h ^jyy'-Jl' ; DMF: N, N->^^ T 5 H ; NMP: N->>5^ 
;!/ tiP U K> ; TFA: h U ; DIEA: -^-Y V 7°n t:;i/X5^;^7 5 

©ffi 7° □ ^ A ^ !/:^ T^tB ^ ti-s ^ffiT ag. o Tcfc 7)J, ^^mm 

•z^t/^Ttt, ^f^L.<ttBLAST CJ. Mol. Biol.. 215. 403 (1990)} \z^\^^X 

-D^^X'it. i!-f^U< ttBL AS T 2 CNucleic Acids Res. . 25. 3389 (1997) ;G 
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enoine Res., 649 (1997) ; h 1 1: p : //www, iicbi. nlm. nih. gov/Educat ion/BLASTin 
fo/information3. html ] \z.io^^X'fy ^ }\^ V mMWt'^) onz^ ^-9 ^m^^X 

t h'fbinf^ch LT^^. t hiU^^ ^ini*, t: h 1^1^0111 14'^^ (compiement 
arity determining region, U~f rcDRj chv^^o) ^mini^mfim^f ^ti^o 

t. hm^(Dmmm'^mm mm^t rumi m^^mmit rcm-mi ct^-r 

\^hm^y^mt(DCHti.xn. k h-f Ay ^'ay U > CJ^T Thlgj chi^^ 
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*0;3l-|Il#iC^t/iT Tb hMCDR#ffi-|/L#:j ch^i. t: h ii>(. ^ © IB/j ® ^n #: ® V 
H25:r/VLOCDRC9rsy ^gB^'J ^ k h in;#:o V H23:t/ V L Oii^^tn^Sa 

fi^Ct hin;#:(DVHS.D^'VL©CDR@B^iJtCi^^UfcVM-IK^=3- HT^ c D 

/^)^ hlgG^ ^7.(Dh(D-/jHfmx$)r). HtchlgGi? ^^.^cM-r-ShlgGK hIgG2, hi 
gG3. hIgG4cht/i-:);^1t:7^^ ^Xc^V^-rtlfeJl C iiT^j^'T^^o ^;^c^ thMC 
D R#Mtn;#:cZ)C L ch UT(i, liIgfCjS-rn«^i/i^i/c!:'5 fe©"et>ct < , ic ^ ^ 7. 

yy-i^Ai^'f-^znx-t^^t.^z^r). Fab. -ztsil^/ti^^cDirCf^lIf M"^ :7 r - 
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^Sii#J:6^6©b hin;#:(Df^M:;&-?£i: LT«. MX-«\ h J^^conpl^Lffiitl 

*n:#:if>Tri bT«. Fab (fragment of antigen binding), Fab\ F(ab')2. — 
2^IS*n;{* (single chain Fv. &.T TscFyJ <hV^^o), >^;^;i/7^ F^^'fbinf* 
(disulfide stabilized Fv, TdsFvJ <ht/^-5o), C D R ^-^tr^y^^ K 

FabtS. 1 g G^il^K^^»^*/^/1<>T-MilbT#e)n§llfjt(Z)^ (H 
1^ m±i$-^^ 7. )\/ y Klg'&Trt^^ Ufc:$>^»ltl 5 7j ©iai^ M-^ filter ^-r^irC 

f* ID? It T ^ § o 

3^^BJ©Fabti, VPLFfc'#S6^fcJxJ^f;b> V P L F ©Wf ^^Ste^IS 
i:JCj; i9fg|i$ii-, Fab^iliifi-r -5 -^tI^^'T^^o 

F(ab'),fi, I gG^mBm'j^mm=M^7°i^>-T:mmi^mt>ti^m)^(D^t> 
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i^'^m(D¥ iab') .M. V P L F fcltllfii] (ci^KJ^;; L . V P L F ® 
^ m^T ^/L# ^ S a K^^/nri^Ps^^ 7° >T-MSi b T# ^ :i # ^ o ^ 

Fab" ±m¥ {ah')-i(D\i>i^mm,(Di:^XJUy ^ HI^-^^-K)^ bfc^^^ ft*iJ575" 
:^mm<D¥ ah' it. VP L F tc^lt-^WtcSiSb, V P L F ©WT^fSte^ia 

(Ccfc i^^Ji^it. Fab' ^Mifi-r-SC<h7j>^~-e#-f). 
scFv^l, — 2^c^VH<h— 3(s:©VL i:^®^;^cJ:^:7°5^ F U >;^— (Jl^AT Tpj i 

2^fg0^O9scFvtt. VP L F tS^-OVPL F©%T^?Stt^lfl 

*T^ini#©VH&U^VL^zi — KT^ c DNA^ilX#b, scFv^ n — FT ^ D 
NA^t^lgb. i^DNA^M1^rife%;B^ii^^:$7 — x^iAl^^^/^B^JS^^^- 
[Protein Engineering. 7, 697 (L994)] t^t/^-:3T. irCft:® Vziftlgifi^tUtcS 

2fs:Jpj!CDclsFvtt, VP L F fC^#|ii[!i^fCSJJ&L. t^^C) V P L F ©WT-Sft'li^lM 
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f& ^ © b ^ 4^ T^d: ^ |g $ -ti- in f* T -5 o 

*fg0J!©in;#:ODii^#:td:, V P L F tC'#^&^tCSJ^^b, /&^^V P L F©:#t"^ 
1 9 9 4^ (t*) it!lA#lg)] J; DM^^-fr-g. tfcJ; J^Mit-r-S 

^ -So 
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ju\dy>. \^^yjv\iiyym(Dm^^iom. \dyy v y.^y. \±yy^y7.=^y. m 

^ y\i y^^zyym(Di^y.7-u^ ^"^^-^u—v. ^:=.iyy ^ym(D-^Mm 
□ ji/v'a:-^^ >, y\y^zy^ym'<D-^^y^^^yMm(Dm^mn [^m.^^^ 

y iyy t.mw-oT ^ y 7]<.mk^)vyr^y^ ^ H^:/rb 

yy-U^ ^y- 2 (^^T riiIL-2j ci:(/^-5o), t 

y u y 7 — - n u y. — mWim'f- i&sT rhGM-CSFj t^^Oo). }^h^yu 

(i^T rhiL-i2j iivipo) ^T^^^^frf en^o S7c, mmfk^m.mwi^-r^t^^. 

mmm^y ^-\z.nxv. mm^ ^yy-^ wm^!^x ^ 

1. 2ts:^H^Jc4o^j-^ V P L F H'-r^DNACDlIM 
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t h|ipimx«fflmmRNAtd:. TfTi^S©fe© Clontech1±M) ^fflf/^T 

ipms*mi^x«f»mi3fe»ii7:>i6±RNA^iiSsi-r^:;&?ii: UT«, ^^^s/ 

7>^^'y-i;>- h ij 7;i/:^prf^-t:>^':>Afi [Methods in Enzymology. 154, 
3 (1987)], mt45^:^vT>^^^T — • 7 — • ^7 DDTlNjl/A (AGP 
C) m [Analytical Biochemistry, 162, 156 (1987) > mWim^. 9, 1937 (199 
1) ] mi^m^i^n^. ^RN AtO^^ P o l y (A) ^ RNA^: UThiRNA^^ 
^l3tii^\^X\^. ^^)zA (dT) H^ib-fe^Pn — 7.;^ ^ Ati (.=EU^=^ 
. /7p_->//^2|K) bti^o fe^t/i^i. Fast Track mRNA Isol 

ation Kit (Inv i t rogenti) , Quick Prep mRNA Purification Kit (Pharmacia 
a) m(0^y h€:ffl(/^-5 DmRNA^P®-r^ CchT^j^^T^-So 

mUVtc.}^ h^pmSJ^aiiXf^lSmS^aiimRN A/i>^ 6 c DNA^-T :7'^ 

mizm0^^tirc:^i[ik. XitWmo)^^ h. superscript Plasmid System 

for cDNA Synthesis and Plasmid Cloning (Life Technologiesii) . ZAP-cDNA 
Synthesis Kit (STRATAGENE^h) m^m^^^:^-^'^rjia:f3m^f ^U^. 

c DNA^-f g-€f-^M1"^fc6^(D^ □-->^'^^^-chbT^i, ;^JJi 

^-m. i^^ftKD^OX'^mmx^^o mi^&=J\z\t. zap Express [STRATAGENE 

Strategies. 5, 58 (1992)], pBluescript II SK (+) [Nucleic Acids Resea 
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rch, Jl. 9494 (1989)], Lambda ZAP II (STRATAGENEft) . AgtlO, Agtll [DNA 
cloning, A Practical Approach.!. 49 (1985)], ATriplEx (Clonteclvfi) , A 
ExCell (Pharmacia4±), pT7T3l8U (Pharinacia^t) , pcD2 [Mol. Cell. Biol.. 3, 
280 (1983)] :RD^pUC18 [Gene. 33- 103 (1985)] m^m\i ^ ^ ^i^^T: ^ ^ o 
?lfE£l)^^#J<^ bXtt, XixxUtnTiS ( Esclierichia ) tMf§l5^^4^, 
xS/x-UhT-nU ( Escherichia coll , ^^T ^'XWi'mi <ht/^-5o) \z.m-t^'^k 
^fe'#3-tr$)tl^iVi-m-efefflt/:^^ Ci:;^>^~Tr#^o ^W-m\z.\^. XLl-Blue MR 

F' [STRATAGENEft, Strategies, 5. 81 (1992)], -XmWi C600 [Genetics. 39. 
440 (1954)], -kmrn Y1088 [Science, 222, 778 (1983)], -Xmm 11090 [Scien 
ce. 222. 778 (1983)], -XmM NM522 [J. Mol. Biol.. 166, 1 (1983)], -XmWi 
K802 [J. Mol. Biol., 16. 1 18 (1966)] -RXS-Xmrn JM105 [Gene, 38, 275 (19 

85)] mfi^m^^^n^o 

t)^. ^^±Sc DNACDfiJ^^T^f, ^ifefi c DN A^Tr^^^^t^^J^ < :^tl= 

t"^7fe«6tc, "Wm^tm^X^t^^^) vy'^i^ [Gene, 138. 171 (1994) : Gen 

e, 200. 149 (1997) ■,mBn^mmm, 41. aos (1996) ■,mm'm^, 11, 2491 

(1993) ; cDNAi7p-x>y. ^±'i± (1996) ; Afs^^-T U -®f^Mr£, 
^±1± (1994)] ^fflV^Tpmbfc c DNA^-r:7^^ U-^li^TcDT.^ U-X> 

Tc DNA(75it^i3^y^5feiffii75^bf;^^-r§ CchfcJ: i9fT5 Cl^/^^^^T^^o cDN 

A^-ry^u-;6^scD#^n->c7)_^:fiitt, mmm\^'^^(D-j5m. w-— 

;l^^'Sangerb©V7"'^4^>'?-£ [Proc. Natl. Acad. Sci. USA. 74. 5463 (197 

7)] {CcJ:l9, X«AB I P R [ SMS 7 7 D N A v^ — ^ X >it-- (PE Biosystera 
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if^X. GenBank. EUBhRlfD DB J U^(D-^.^mm^-i^ ^—T.^^k 

iH^iJ#-^ 2 T^^n^it&SB^ijT^)^ e>/'d:^DNA^I13IRbT#e>tl^ V P L F© 
T^yMBB^iJ (i3^iJ#-^l) B L A S T 2 VifcffilWItt^tr^cfeViT, V 
EGF:7t5 U-^-S1"^t: hVEGF. khVEGF-B> thVEGF-C, 
fc: h VE GF-Dj&O^'t: hP 1 G F 5 y ^SB^'J. ^feO^tC P D G F 7 7 5 U — 
^cjg-r^ t hPDGF-ARt/b hPDGF-B(Z)Z^yMiH^iJi:. ^n^'n 2 
9%, 2 9%, 2 5%, 2 9%, 2 6%, 3 6 %3^0: 2 8 %(Z)li|W|'|4^^-r 
S7t, [WIi;VE GPyPDGFX — 7t5 'J-f^S-r^NZ 2 - V E G F 2^ 
D^NZ 7 -VEGF(7)T^ y^g3^ij<ht), ^n^^n2 9 %J^t;=:3 0 %©-'|=@lWI'|4^ 

VE GF/PD GFX— :7 T 5 u — ^c*5 t/^T^J , ^'-T T"Fb1© y ^ 

>?^S7i^^#Sb (J. Biol. Chem. , 269. 32879-32885, 1994), Ctl 
6 8iEI©->X^^ VEGF/PDGFX-/N°— :77 a U-^cMT^lS 

^fc:i^??$nTLi§o f/^-r^T, @a^iJ#-^l©VPLF7;>^'VEGF/PDGFX — 
/t-:7 5- 5 U -fcMf^^i^H-^i bTcZ)i'gfife^W-r^ ^<t«0^ST$)-5o 
VEGF/PDGFX-A°-7t S 'J-t::)S-r-2>ii5fiia^ti> HJF^ffi^, ffi-« 
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^r^ftf^a, Ill7j<fs, mvKB. C r o w-F u k a s e-^{^1#. m^Mmmfjk'M 

a , » ifiL ^ © ifiL 'm, -m u m o^^^m m m #4 #t ^ i^^ o , 'i- s. ^ ® 'H- m o 

07Kffi> |]^7Ki)S> Crow-Fukas e^f^t$, IPmil^P'J^iJJfS 
f ^ ^ ® S ^ J& W ii 14 ® JL it ^ # 5 > »j M 5^ -f b ^1 © ¥ m IE M 05 i^M b 

®tiJf«^^fi©3l5i^#5^,#.<Z)i^if^ch7^cJ:i9 5 ^fc. VEGF/PDGF 



JIItK^S. H^7K5S. C r ow-F uk a s eiSfim, ^ipmilfijf ij^ 

mm^M(Dm%uM.wmm^(oi-\M^wo^^.. sij m riis 1 h ^ © ip m m © 5> -f b 

^fetc^^X tStafrJtiU rL':7-7^^©^=Vt7:j:ifii«=rr^iE{cSc5~< BIMTi^^, 
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|fei^^^cD|^^?^^•7:^^^lit=rr^fe^#•5i^)t^i^,#^> l]l7K5ffi^ m'/KB. Crow~Fuk 

^mRNA7:>^6-&^jcbfc c D N AXti c D N A ^-f ^J—^mmh'UX. P C 
[PGR Protocols, Academic Press (1990)] ^IH V^TD N A©iii|'S^tf 5 ^ 

hWl^om^^ *»m#®Mi^X^illD/jS^C"^^n§mRNA;0^6-a-s5obfc c 
DNAXttc DNA^-r :7^^ U -pi l^X u u y'O ^-C -if-v-a y° 

C^^CcfcO^ 2^^0Jtc4otj-'5) V P L F ^3- F-r§DNASrx#T^ilch7^^^-e# 

^ ^^^^/^^_r^>.x;^ x'-acDDNA'&^model 392#©D N A-^^l^-efb^-^ 
J5jct" -5) ^ J: D . 2^!^0J^c*3^j-^ VP L F^n — F-r-SDNA^mttf^Ci: 

y^ga^ij^hVE GF. VEGF-B, VEGF-C. VEGF- 
D, PDGF-A> PDGF-B, PIGF. N Z 2 - V E G F ^ b < ^IN Z 7 
~VEGF©7^y mSB^'J i © ffi Rte ^ J;b$^-r § cfc 0 > D N A ^l^^'i^fi 0 

2. 2|.cfgHj!I(^:*3tt^ VP L FcDiiifi 

2^fBli!/^{^*3^j'-§> V P L Ft*, ^l/=^a.^"- • ^ □ — - >^^|g 2 Itl-^^ U> h • 
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(htCcfcO, ia^;t^^^ — ^fi^M-r^o Liking :^-AcDN 

2ls:|Tg ^ frt -5 V P L F ^ ^fej^-r ^ -BKIfi^f* ^ # ^ c: ,h 7!>^^Tr # § o 

« :7° □ t — iS' — U T -5 l/i ^ n -5 . 

-e ^ IrI Bt , yP^ — :$^-> U # V - A|g^iB^iJ> 2^^§)5® D N A:RU^'$s 

y n ^ — - ^ f H T ^ A Is ^ & -a T- 1/ i T =fc V i . 

m^M^^ m^^t. pBTrp2, pBTacK pBTac2 (V^Ttit)^— U> 

:;tf — ■T>/\< Ai±J; D rtilK), pKK233-2 (Pharmacia*±) ^ pSE280 (Invi trogen^h) , 
pGEMEX-1 (Promegalt), pQE~8 (QIAGENti). pKYPlO ('#§i0S58-l 10600) . pKYP20 
0 [Agricultural Biological Chemistry, 48, 669 (1984) ]> pLSAl [Agric. Biol. 

Chem. , 53, 277 (1989)]. pGELl [Proc. Natl. Acad. Sci. USA. 82, 4306 (19 
85)]. pBluescript II SK (-) (StratageneS:). pTrsSO JM109/pTrS30 

(PERM BP-5407) ctOPM]. pTrs32 JM109/pTrS32 (PERM BP-5408) =fc 

D$Mmh PGHA2 [;^v:iJia mk2 (PERM BP-400) ^vmM. #liBg60-22109i], p 

GKA2 l±mm IGKA2 (PERM BP-6798) J^omm. 1#§flEiS60-22 109 1]> pTerin2 CUS 

4686I9K US4939094, US5 160735)> pSupex, pUBllO. pTP5, pC194. pEG400 [J. 
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Bacteriol. . 172, 2392 (1990)]. pGEX (Pharmac iaft) . pETvXt^A (Novagen 
=E — i^— (Pt,pX2), tacyp^ — r^-. lacT7:7°D let I^P^ — 

^ o 

(Shine-Dalgarno) la^^iJ-hr^S^^P H > i:©rBT^itS7^j;SEifi (MA^i6- 

?i^#IHia<i: bT«. Xv-xUtTJRs iz^^TM. J-^^JUy.m. y^V\inc^ 

fc:M-r^f^^fe#l> XLi-BIue, -XUM XL2-Blue, ~XmM DHK 

MM MClOOO. :;^Mffi KY3276. -Xmm WI485, JMI09. HBIOK 

MM No. 49, >;:M» W3110, NY49, -fe^^^r • :7^;i?U7' ( Serratia fi 

caria ) > iz^^^-T • ( S. fonticola ), -fe^5^7 • U^x:7 7>^x 

>X ( S. liguef aciens ) , iz ^ 5^7 • "^JHzir >7> ( S. marcescens ) . /t^^Jl/ 

7s'^y'^^)7s ( Bacillus subtilis ), • T 5 □ U ^ xy t i>x >x 

( Bacillus amylollQuefaclnes ). y Utf/x^^^T^U -l^A • -f U ^y ^ )VL.k\Z 

C14068 ( Brevibacterium immariophi lum AICC14068). y' VMny "r^) U - 

□ U iJAATCC 14066 ( B. saccharo ly t icum ATCC14066) . 

U "[^A • :7 ^yAATCCl4067 ( B. flavum ATCC14Q67). :7' U ti' A~ ^ ^ U A • ^ 
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h :7 7 — ^ AATCC 13869 ( B. lactofermeiituni ATCC13869). nU^-/t^^ 
U -^^A • ^^JL'^S:^ AATCC13032 ( Corynebac ter ium glut ami cum ATCC13Q32), n 
U T^/X^^U ^ ' Til Vy=y ;i'AATCC13870 ( C. ace toac idoplii ium ATC 

C13870), ^ ^ nA^^^U -^A • 7>^:ii77^ ;i/AATCC15354 ( Microbacter ium 
ammoniapliilum ATCC15354)> v'i— K^^Xsp. D-0110 ( Pseudomonas sp. D-0 
110) m^mi^Z.hiti^i:^^. 

oc. Natl. Acad. Sci. USA, 69, 21 10 (1972)]. 7°nh7°^Xh^i ('#F^0g63-2 
48394), Gene, 17, 107 (1982) ^Molecular & General Genetics, 168- HI (19 

mm^'^m^mmt.\^-xm^^^^^\-^\'X. mm^^^-^ox. m^iit. yep 13 

(ATCC37115). yEp24 (ATCC3705 1), YCpSO (ATCC37419) ^^m^f^^^^^X^ 
•2) o 

yu^—^-LVxit. mmM¥^^xfM^^^Wx^^^(Dx^tii^\^^Tno:) 

ADH^'P^— ^ — , gal l^D^— r^' — , gal lQy°a=E — i^—. li—h^-ay 
i7^6Kya^ — ^ — > MFal :/n^ — ^ — , GUP l^n t-:$^-^^#^f ^ C 

>iS, v'a.>7::i:t5-t;^M^fCJSt-^t^^fet), f^!lx.«\ it ;t/ □ 5 -tX • ir 1/ h: 
X ( Saccharomyces cerevisiae ) > ~> '/It ^;/:;^nSiz:x • tI^^^^ ( Schizosacch 
aromyces pombe ) , ^ zu-i -^u B.-\l7. - ^ ^ t- 7. ( Kluyveromyces lactis ) , 
h U aX/I^P > • :7°;^^ >X ( Trichosporon pullulans )> 'y zt'y ^^7. ■ 
TJVM'^T. ( Schwann iomyces alluvius ) ^^^frf S <h^i"T#^o 

-f^'^m'^^^^i^^X^. :x.V'!7 Vnt-l^ — 'y^yi^ [Methods. Bnzym 

0I..IM, 182 (1990)]. X7xa7°^Xhf* [Proc. Natl. Acad. Sci. USA. 84. 
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1929 (1978)], WmV^^yi^iik a. Bacteriology, 153, 163 (1983)]. Proc. N 
atl. Acad. Sci. USA. 75, 1929 (1978) fBiHic S^tf -5 d ^tIj^T^ 

HDj nil M ^ m Ei£ b T j^J !/ ^ ^ . ^IJl^^^-^bT, pcD 

NAL PC DM 8 (:7^iiS/t±ct DTfifilx), pAGE107 [#r^^3-22979 ; Cytotech 
nology. 3. 133, (1990)], pAS3-3 (#ilfW2-227075) , pCDM8 [Nature, 329. 84 
0, (1987)], pcDNAI/Amp (Invi trogentfc) , pREP4 (Invi trogentt) , pAGEi03 
[J. Biochemistry. 101. 1307 (1987)], i>kGE2[Qm^m^f ^ C ^^^-x:^ ^ ^ 

m^^^ MTL^t. h (CMV) ©IE (immediate ear 

ly) mi^^o^y'u^ — ^ — . SVAQcDWMyn^-^ — . u h u^y^ }\,7.(Dy^n 

m^mJi^tVXit. \i h(Dmmx$>^i-'^J\y/'< (Namalwa) IffilS, tJ-;i/©lfflfla 

n'^^zosmM. ^^-ci^-x ' /\i^y.^—(DmM-v^^cmmm. hbt5637 cw 

IB0S63-299) m^m^/f^^^fi^-Tr^^o 11^;^'^^ ^ — ®»A:t-?£<^i l^Ttt, 

ilx^ h PTi^l/ — ~>3 [Cytotechnology, 3, 133 (1990)], V >m:^J)y->0 
jUm (#l^¥2-227075), 3^ ^ zy a >'^i [Proc. Natl. Acad. Sci. USA, 8 

4, 7413 (1987)] m^m^f^^t.^j^X^^o 

> • ^U^n-y— • /^-i yi'Ui^—. Bacuiovirus Expression Vectors, A Labora 
tory Manual, W. H. Freeman and Company, New York (1992), Bio/Technology, 

6. 47 {m%)m\zm-^'^tir^^mzj^-DX. m&m^^iM-r^^^-^^x^^o 
iia (c ^ ^ it , MBrn'^mm^ -^^^ c ^y^^x t ^ o 

$M:fvmz:B\^^Xm^^^n^mi^l^»A^'!7^-t.bX\t. m^l,:£. pVL 1392, p 

VL1393, pBlueBaclII (<t (clnvitorogentfc) m^m'^f^^tfj^X^^o /^^zl 
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7 • ti y • y ^ VT— • U ^ H n • "0-^ )V7^ (Autographa 

californica nuclear polyhedros is virus) ^^JtB V^^^ d i:7j)'^'tr^^o 

M^lillllia<h bT«. y.Tt^Yy^'r'y • y ( Spodoptera frugiperda ) 
c9|ipm!lll]aT$)^Sf9, Sf21 [Baculovirus Expression Vectors. A Laboratory 
Manual, W. H. Freeman and Company. New York (1992)], h U 5^ a :7°;i/>-T • 
( Trichoplusia ni ) (D^^WiM^'T: ^ 5 (Invi t rogen%L) ^^^i/^^C 

(^#111^2-227075). U 4^:7 01^ 5/3 [Proc. Natl. Acad. Sci. USA, 84. 
7413 (1987)] m^mi^^tij^'V'^^o 

fe©^fflt/^TfeJ:<, #yx.«\ ti^)y 'yy — '^^'i )\>y (CaMV) (^35S7° 

mk^^y i^~(Dmx-:)5'mthx\t.. ■m.mmmz'DUA^mx-t^:^'&x^n 

^t^^-fti^m^^^^^ii^X^. T^'n/^'^ X U A ( Agrobacter ium ) 

(#li0S59-14O885, '#I|0S6O-7OO8O, WO94/00977), X l^^ h □ I^— a 
('#P^fi0S6O-251887), /^"^^^;W;tf> (itfaTij^) (#1^-^2606 

856> #11^^2517813) ^^^^f ^ ^ ch 7!)^~T # 

■h^X^^o 
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ti )vyt) h.^^n\>^^z. t.i)^x^^. 

u^tit> mM^ )vyo i^. yy^-yfjiE^m^^xn^o ^fc. t§*4'iK-> 
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fecfct/^o MAU. 1 a c 7° D ^ - :^ — ^ ^ (/ ^ ai m X. ^ ^ - T -JT^ K $.5 1^ U m ^ 
p y p ^ - - ^ ffi 1/^ fcM*^ A ^ ^ r^' - T^r0M"$c^t L Tcit^^fet) ^ ±§*-r § <fi ^ 

i^i $nT!/:^^RPMI1640tgj:til [Tlie Journal of the American Medical Associatio 
n, 199, 519 (1967)]. Eagle ©MEMi&ilfe [Science, m. 501 (1952)], ^Jl'^^yzi 
Qfe^MEM±§ilil [Virology, 8, 396 (1959)], 19 9±§itti [Proc. Soc. Exp. Biol. 

Med., 73, 1 (1950)] xuiinBmmizi^mi^skmm^mML^rcmmm^ m^^ 

±S«^^, j1#p H 6 ~ 8 , 30~40°C, 5 %C02#&T#©^f4^T-C 1 - 7 

ffl^nxt/i^TNM-FHlSilii (Pharmingen1±), Sf-900 II SFMJSilfe (Life Technolog 
iesth), ExCelMOO, ExCell405 (V^-mfelRH Biosciencest±), Grace's Insect 
Medium [Grace, T. C. C. , Nature, 195. 788 (1962)] m'^m^-^^Z.hLti^X'^^. 

x\^. -m^{^m^nx\^^^h.^y^ ' ' 7.^—^^ 4^y^h(w 

■Jjp bT J;i/io 
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0j ^ frt ^ V p L F 7;?^^?i ^^ffl 1^ X f^^t ^*ffl )]S^iii± tc ^n^m^. 

5}^— ;i/V >e>©^^i [J. Biol. Chem. , 264- 176 19 (1989)]. uO^(D::^-m [Pr 
oc. Nati. Acad. Sci., USA, 86- 8227 (1989). Genes Develop.. 4, 1288 (199 
0)j> Xfi#r^¥05-336963. WO94/23021^fc:fBl|lc®^ri ^^^/i^-T-S C if^cfc D . 

mv p L F ^^3amm^\zmm'^\z^7^m^'\±^ c ^f)^x^^o 

^^^JifC^Btt-S VPL F^?i^lfflJ3Si51'{CfI@6^^;i:$^?jJJ$i±^ il<h;0^'-r^-&o 



gjigU. MVP L F^^]5fc#fI$-&> f^l!)4^fli#:X^iffi4^©#J^ OMVP L F ^ 
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{i>m(D:f^rJx [American Journal of Clinical Nutrition, 63. 639S (1996). Ame 
rican Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 

830 (1991)] iz.mcxmini^^mxi^xi^morcWim'^iz'^^mmizi^H^vF 

^j]/^ (ii#p^0S63-3O9i92), mm^mif^^^:^^-^:^^. ^(Dmizm^^ ^tl^y' 

^'A^^<D-j^\^ [iLiai§«. 20 (1994), ffi,m±§*. 21 (1995), Trends in Biotec 
hnology, 15, 45 (1997)] DT5lsi:§b, M V P L F ^Mffi^jtl't'f^^fe^ • #1* 



^zmM'i^. M^r^fi^r^li, yuy=^y°U7s. '^yvyiJ^^)y-^=E^'±'i^—. 

J-)V (DEAE) ~-fe:7 7a~x, DJAION HPA-75 (H^fbiiioti) ^(DU^yy^m^^ 
TcPt-f :t>35t^^ DT h ^y^^ — fi. S-Sepharose FF (Pharmac iath) ^(DU 
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ClC^cfc^ bTrntt^n-^VP L F iibT, iB^iJ#-^ 1 T^^n^T 

5 y ^MB^y^^t"^ V P L F ^ i:7^)^'Tr#^. 

J;oTfeM3aT§ <i:/O^^T#^= ^Tc. Advanced CiiemTecha, /I — ^> • xjl/ 
Pharmacia1±. Protein Technology Instrumentii, Synthecel l-Vegatt. 
PerSeptive^t, mmmi'^Wr^(D^y°^ K'&i^fell^fiJffi l^Xih^-^^-t ^ ^L^X 

(1) J/tl^^iiM 

1. tcIBicb/c^Ua-TVPLF^in- F-r^DNA^PMb. 2. ICtBicb/c 

AbXU:3>ti:^> hVPLFSeK^#^o V^^iV P L F ^5T§JJlbT(/i^ 
k h^^iblElHS^J^J^bVPLF^Iim-f ^^V^t*. VPLF§|5^^SB3^0^#T§ 
1% J^^y'"^ H ^'IrtM J-1 1/:^ § d ch t:# ^ o 
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(KLH), ^- Mm 7 )V ^ > (BSA), ^ 5^;Wb4^Jfat*7;i/y~^5 > (^^;Wli 
BSA). ^it-r d^^d:?''; > (thy) U 7^ >/1^ 

(2) ii]#i©i%^thj/c{$;g^/i5fflfla©®,iig;^ 

iz^On^o TS^:xA'> H bT«. :7P^ > F(07S^T>'^/^'> h (Complete 
Freund's Adjuvant), TKm^bTJl'S --^ i:"^ B i^By ^ ^^-^^/O^^^frf b 

^aaaiJ^?£ (ELISA?^) : 1S^»P:^TIJ ( 1 9 7 6^)], ■^©jfiimTJjs'-f-^^^ciri^'fffiS: 

(Ant ibodies-A Laboratory Manual Cold Spring Harbor Laboratory, 1988), 

(3) "t it M^IBIJS CD IJiM 

'14x"j7 7^ (BALB/cEl3*) -i'MflililDflS^PS-XeSAgS-Ul (P3-U1) [Euro. J. Immunol. 

, 6, 5 1 1 (1976)3. SP2/0-Agl4(SP-2) [Nature. 276. 269 (1978) ]> P3-X63-Ag 
8653 (653) [J. Immunol.. 123^ 1548 (1979)], P3-X63-Ag8 (X63) [Nature. 256, 

495 (1975)] fJ^^^ -< > • tfho (in vitro) •VMM'^M^fJi'm'mmmm-V^n 
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(4) mmM-^ 

±tB (2) -Ris (3) Tnibnrcihi^m^m)]^t'n-mmmmt^m^i.rcm. 

Tj^U X5^1/>:i/U zi-;i/- 1000 (PEG-1000) fj: ^(D'tM^MMf^Mi^'^iUX. mm 
^Slk-^^ii-, mnL^lzMm-^'^^o m^o:>f:>^'i^\MUEMiM^. PBS (U>^ 

5 > (1. 5mmo 1 / 1 ) . 2-;><;i/;^y hx^y-;]/ (SxlQ-^mo 1 / 1 ). 
y^'^-( y> {\Olig/m\)JSLZSi^m\,^skm (CSL^h®, 10%) ^t)D;l7hi§±tiiJ 

fc t:4^4^1t>5^> (10-^mo I / \ ). 9^5 (1. 5xlO-^mo 1 / 1 ) 
5yy5"U> (4xi0-'mo 1 / 1 ) ^liWPLt^m'k] ^^t/i^o 

±§«^^> i:g«±?f ©-gK^ t il^^!2^lJJ^?i^^c<j^ ifcMHe^fcs^Sb, 

(5) /\-r7^U H--7^^1eJ/lVP L F^y ^ 0'-■:^;^i^i;i*:©JliR 

X • T - ^^^^ h U - • -^:=.=l7 )V\zm^^nx^^^^'-lkt^E\z'^^\,^. 
/^^-r >T^V >^'E LISA 
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(6) =^ y ^ u—)-)vm^(D%Mm: 

7.1^ ymm i2,Q,\0,H-y^hyy<^JV^y^y^tiy (Pristane) 0. Bml^ 
7°Pt-^ >A-;^ ^A, -fe;i'P:7 7"1* >GSL2000 C^^fb^XHttM) 

IgG2a> IgG2b. IgG3. t hT«. IgGK IgG2. IgG3. IgG4;0S#tf ^tl^. 

(7) iKVPh¥=Ey ^u-i-Mn.Wo:>RmmMk 

±tB (5) 'r:mU^tir:i^Vp-LF=Ey ^U — ±MKW(D^m^mm-^^ JtfB 
(5) IC^bfc/l-f >^7^E L I S AtCcfc D5ftlS-r-&o ^CDP^, 96-^01;^ 

y°U~- h-t^iKW.h L-T, VPL FCQft!2fCVEGF-^PDGF^jlV:>'g> 

(8) inV F LF^y 1^7 n~ i-Mni^ (DVFLF ^ ^if ^ m.mmi± (D Ml 

JOE 

tbvPLF^y^7 D-^ji-tAlJts/O^'VPL Fim#lSii^^c-r^75^i5/^^^ii^]^^ ^1 
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Jfe^rlf :b-&-2)C<htCcj:; D> VP L FX«VP L F ^-^tymilii^i^^S^fi^ iC^i^mt" 



t;6^'-e#^o s;^c, m^ih:i3mt. vpLFOD^»fcfejiv^^>n^o 

^^^WiC^mf ^^^.hbT^i, lt^in;#:^. :feS#*iri#:?5fe (ELISA). M 

M^^i^Mum-^mfim-^ (ria), ^^ffiit^^fe, ^mm^m^m. 
um.m&^ (m^^b^iiiA. i986^)] t^ii^m\^^^^t.ti^ 

li7'd^n;#i^S^^> [Monoclonal Antibodies: Principles and practice, Th 

ird edition (Academic Press, 1996) \ ^ ^ u — y m^^m-^ :^ =l7 )V (Itifeth 

•^-i jLyj-^ y ^ y ^ . 1987)] m\z.fz%%-^nf:i-jjm'km^^xno^t.i3^-^^^o 
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l/v> • -f V5^:tvT^-— h (FITC) X^ty 4 Zi X^^J 7. >UEC0'Ek7t<\^M 

(elisa) \Km^x\^^\n.-^m%\^t^muuE\-^. ^mmo 
m -c aij ^ r ^ T 25 ^ o 

« 1^ Dt )t ^ >K $ !t > > 5^ 1/ — 3 > C7 > 3^ - /"cf: <H T t'J ^ -r :;?7 -t? 
^0J®in;#:^SjS$i^> $ Stc::7;P:tl/i/> • -f y5^:t~>T^-— h (FITC) mco 

X) ^ SlM [Monoclonal Antibodies: Principles and practice, Tliird edition 
(Academic Press, 1996) ; m ^ a - > ffii^mm-^ ::l y (lii^thit-T x>^^ 

y^yi7, 1987)] mizmm^nrc:^'}k^m^^xn-^ ^ii^^-c^^. 

7 Jiy 5. l^y^JlMM^l^W] [Ant ibodies-A Laboratory Manual, Cold Spring 
Harbor Laboratory, 1988] Jl'^?nFl\^Xlt=2. h a-izJVu — 

y^mizy^ayy^ >^^U> m}l^iz:^mm(D'Ey ^ n — -^Mni^Xi-^^o:)iriwW\)n 

-f b T ■§) C ch ( c cfc o T 5S f I -r § f * TT ^ ^ , 

mi^x\t^(Dm^m^-tiKht>^'&rc'ik. y°uy^ >G--fe:7y d-x^cd-t Ay 

^' ny^V M 1^ ftg $ f ^ in A T irt -J-Ji {4^ ^ ^ It^ $ it ^ 
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m.B. Jk^^> Jrfaft, S&I7K> 07j<, BS?f^^©^#:Ea:iN-tC^ViT, :^mm(Dihi^^i^ 
V^T. VP L F®^»^tTt/:^, m#^©;^#;M5N.4>®vP LF®Blil/^;W^»lI 

moDmM'^w-v'^^BMo:)^ F h F (Dm{p^^M.i>ti^'MBxit. m ^ © ^ Ji 1/ ^ 

® > ^ n n © ;)|^ t c ^ V ^ T , CO a t ^ II il^ T ^ li 3^ la iJi Ela 5l5 ® # 

7i<:mm(Dini^til^< ^^©iaf^ifjt. ^^^cticn B ®R^2»^*^^^-r-&l^l$^fl 
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ji V ^ b n § M ^ b n ^ o 

5. 2is:|J§BJ^(^|/[#:^^:^-r^E^ 



VPLF, Mx.^^~ia^iJ#-^ 1 ©VP L F^^VE GF chfti/i^g[WI14^^-r/0^\ V 

m(Dmnf^M.mw\^^^^':) ^m-^B.. m.7\^m. mj^m. c r ow-fu k a s e 

momB.. mfmm^j :n.^-^^m(Dm'^uskmm±izm-z5^< mm^. 



ti^Aj^o^m'MtJiik^^^^W-^&m^B. MjK-M. m7l<m. Crow-Fuk 

^7fc, vpLF, m^iMmm-^ icDVPhFitFDGF ^iMh^mmit^^T 
PDGFii, mmmi[:m(Dn%rjmm(D^itmmm'^'&i^^'^^.. ^mi^m- 

OAm m (D'^it m m ^ s ^ # t> -m © ?^ si iis t^j: o # ^ <. 
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^f^^i^^^x^. tn;#;x«^y5^ HM^iJ®il-&, M^b< «if^Mp^S4-^^frf ^ 



mm\t:^ti:tm. 7i<.mihmj\t3x\t:^ ji^yi^>m^(Dmi^'t m^^^xmm^ . 
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mim VPLF<hVEGF/PDGF:77^ U - <h ® 7 5 7 MiB^iJ(^i:b*x^^ 
M2m V F hF tE S T i7 U — XDm^^Tjk-i-mx^^o 

m3m vFEFcDi^jKitzfuy h^^-tmx^^o 

M4m RT-P C R^itCjii-S, VE G F/P D G FX— y 7 -5 U — ^CiST 
RT- P C Rfiicj;^^ VEGF/PDGFX — A°— 7y 5 U— tcM-r 

H ^ ® « «ffl IS 43 1 1 ^ Ji ^ » b 7t :^ ^ :^ -r o 

il 6 El K p VL - VP L Fc^M^cD^Jii^^-To 

^ 7 El HpVL-VPL F AN©;|g|g©^jli^:^-rc 

SI 8 EI mmhtcY P L F AN(Dm7u:BLZS-^rM7n^n'~fX<D S D S - PAG Eli 

y^XS K p I R E S - VP L Fc7)a^©#Jli^^-rc 
^ 1 0 m y^XS KpAGE248-VPL F&I^p AGE 2 1 0-VPLF 

UllEl W]'-iiomm (PC-9. CHO) ^ifg3£ibTVPLF^figiJI$-&7t*l:^^^ 

-To 

^ 1 3 El yy l-^mMMMR SMC ^C^t"^ VPLFAN, VEGF165, 
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^1411 t h^rffi5fe#/Mf[Lt=l^^llH]]SHMVE CfC^t-r^VP L F AN. V 
EGF165> PDGF BB, 1 L - 5 ©ii5it{)£5i?g'[4^1^^W U T^c*^^^ 

'^1 5 11 iat: hVPLF^y^ P — :t-;i/in;#KM2 6 7 6 (DK^^'-^mf^^M^fr 

K}ts'\t^^-rm-v$>^. 

mi 9m trit hVFhF^ey 1^ U—i-Mfi^^\zJ^^VF LF(D^ y hS5fe^m 

mm^^ (RSMc) \zti-r^i^MiS:m^^'\^(Dm^^^-t-m-T:$)^o 

m2 Om irit hVP L F^:/ ^ □ — :^;i't/L#^ffiVi7t1t> y^EL I S A 
^izjz^\i hVPL F(^^»'l4^^-rElT^^c 

U W ^0 t:: ij- f b pj N T - 2 # tu IE ^IH ( S t r a t a g e n e D 11$ A ) ^ V ^ = 

(+) RNA^MMb/to 

IWlit^c. k hlPm^MliJ; (J. Sambrook, E. F. Frilsch & T. Mani 

alls, Molecular Cloning Second edition, Cold Spring harbor Laboratory Pr 
ess. 1989) lBli©::^?ifeicJ: DmRNA^Jlfiff. bfco ^h\z.. ^ U rn^dT-feJl'D- 
XTpolyA (+) RNA^M$^bfe = 
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^tl^noDiiolykM RN A^^ :t^J y y'&lU. Maruyama and S. Sugano, 

Gene, 138: 171-174 (1994)] tCck c DNA^-T :7~~^ U -^i-^Mbfeo Oligo-c 
ap linker (@B^iJ#-^ : 3) IimWgQ dT primer (@3^iJ#-^ : 4) ^m^^XXU 
[$^7tv • 'tiff. mBm Bm, H: 197-201 (1996), Y. Suzukie,, Gene. 20 
0: 149-156 (1997) ] tc|Bii®::?jfil^^il:o TBAP (Bacterial Alkaline Phosphatas 
e) TAP (Tobacco Acid Phosphatase) mm. RNA^-f ^~-S^3 m— 

(i3^ij#-^ : 5) tr^Mwyy^^yTsy'^-c^— (m^m-m : 6) (d 

2m(D?CRy°^^ -^ — ^m^^^VOR (polymerase chain reaction) iz^V^^M 
cDNAfC^J^b> Sni-C^JirnVfCo fJ:^. ^(DVCRUl^mcD^y h : GeneAmp X 
LPGR^^;/h (Perkin Elmer^h^) ^mmVX. 9 5 "CC 5 ^mP^^MM^lM:. 9 

sr-r 1 ^m. 5 8°CT i^^fBrnu^^? 2'ct i o 'M^oKm-^^ ^ i 2 ihii^ 

Djgb, ^©t^4°CTr^J#t"^c: .htCct tiffofeo ^^V^T. Dralll-Tr-^irb/^c^ 
i:7:$7_pME18SFL3 (GenBank AB009864, ^Ji^i^i^^— , 3392 bp) tCcDNACD^^ 
|B]'i4^^;fe<!^T:^ P-::i>^'b, c DNA5"1' :7^^ U — ^{i^Mb/co JineJ^Dtt 
□ — >©y^X5 HDNA^C-:PViT. cDNA®5' $Si:3' j^^^^^SB^U^. 
DN ASy— :i7X>~>>:i7'|^^ (Dye Terminator Cycle Sequencing FS Ready Rea 
ction Kit, dRhodamine Terminator Cycle Sequencing FS Ready Reaction Kit 
Xt^BigDye Terminator Cycle Sequencing FS Ready Reaction Kit, PE Biosyst 
eras&M) ^ffiV^, N'-a.T^l/tc^A^oTv— ^x>5>>^^^J^;^ff o7c^^^ DN 
Av-^Ji>i±- (ABI PRISM 377. PE Biosystems^h©) ^m\^^X'<k'&\^r^o 

1^— A©7 5 y MiB^iifc:?t/iT> Ma^75 y itiB2^iJx"i57^-;^ s w i s s p 

ROT^^t/i«:^aSB^iJx~^ — ^ — e n B a n k ^C^® ^ nx -5 V E G 

F/p D G F;^-y\°--7 7 5 U-tcM-r^lS^nMiSMT?$>§ t h VEGF (SW 

I S S PROT7i:7iz^yS/3 >::^>;t- :P15692). thVEGF-B 

{SY^ I SSFROT7^-\Ly i^Byi-yj-i— : P49765), thVEGF 
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-C (SW I S S PROTT^-iz^;^ v-a >±>/t— : P49767). hhVE 
GF-D (G e n B a n k Ti^-fe ~> 3 >^>y'^~— : A J 0 0 0 1 8 5 ). th 
P 1 GF (SW 1 S S PROT7:i7-ii>y V3 >:^>;t— : P 4 9 7 6 3)^ h; h 
PDGF-A (SWI SSPROTT:i7iz>;/>'3 y-)-yn— : P 0 4 0 8 5 ) 
l/thPDGF-B (SWI SSPROT7^iz>:/>'3 y-^yn— : P 0 1 1 2 

ii7D — >iczi— F^n^HSK^VPLFiLfeo @3^iJ#-§- 1 ^CVPLFc^Z^ 

VPLF«. B L A S T 2 ^il t/ifc+@InItej5?-tlT^C:feV:>T. ifil 1^ i-^ ^ H ^ 
:7 T 5 U -tcM^r^^eKt h VE GF^ hhVEGF-B, thVEGF-C, 
t: h VE GF -D]^t/i&L/jNlRii5fe±imH^:7 t5 U — ^cMI" ^HSM t hPDG 
F-A, thPDGF-Bi:, ^n^^tlPffiO. 0022^29%, PMO. 0 
014Tr-29%. PffiO. 00022-e25%^ Pfitl. 8x10-^ T 29%. 
PMO. 00 16 36%. PifiO. 0 0 0 5 9 T 2 8 %©^m;^ci:'+'@iB|'l4^^b 
;^Co IWjDVEGF/PDGFX— /N°— :775 U— (CiS-r^NZ 2 -VEG 

F (SWISSPROT7^-fe^7V3 >:^>;t— : P 5 2 5 8 4) J^t/N Z 7 - 
VEGF (SW I S S PROTT:^-fe>;/~>3 >:^>/t- : P 5 2 5 8 5) th. 
-t-n^'n Piii 4 . 7x10-^-^29%. Pffi7. 7 X 1 0 -'T 3 0 % .h^.^T'ci: 

+@ m 14 ^ ^ b o jk^F^^ii^liI^:7 T ^ U-fcilT-SiieKt hP lGFi«. 

PfflO. 9 4 1:2 6 %(Z)tg|Wl'l4^^b;^c V E G F / P D G F ;^ — /t- :7 7 5 

:7xr' Fii-'&ji^^. m'i.m'm\zmmt^^m(Dy7s'T^ ynmmj-^±L> (j. b 

iol. Chem. . 269. 32879-32885, 1994)> ^.n^b % imoy T.'r-i y'B.^\t. VE 

gf/^pdgf;^ — /\°- 7 7 s u - ^ s-^ ^ nx <h 7i/^~^p b 

nri/i^c V P L F©7 5 yMIB^iJ^7^-< ^ > hyP^^^ACLUSTAL 
W (Nucleic Acids Reserch, 22, 4673-4680. 1994) ^JH/^TIS^Q VE G F/P 
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f)-^^±\zi^^^nx^^^^^i)^6^t>^'Drc (01)0 t^f^T. vplft^wegf 

ST-^^o T'cR^^ I1]14'©VEGF. VEGF~B. VEGF-C, VEGF- 
D. PDGF-A, PDGF-B, PIGF. NZ 2^^lS^Z 7 \t. "^tl^tl 
thVEGF, tihVEGF-B^ thVEGF-C, thVEGF-D. 
PDGF-A, thPDGF-B, bhPlGF^ N Z 2 - V E G F43 J::lKN Z 
7 - VE GF^fg-Tc ^fc. VPLFi:7T5 U— ia^^relT^^^nTVi^ia^iJ 

m^m^ 2 iz^hfcmmmm^^ t\z. i&mm^v'-^-^-T.Ge n b a n 

k/"EMBL/DDB J B L A S T 2 V^T^^ bfc.^ [ffl— it-fA^ 

El35fe©E S T<h#x.bn^itSiB^J3 jlich— ifebT!/i§^:<h:^5^^^^-:3fc (19 9 
9 ^ 2 ^ 5 S5aft)o cn^EST^GenBankT^-fe^^/i/a >:^>/X — ^i, 
W21436. AI024617, A A 7 5 9 1 3 8 D> VP L F:^^®3^'J 

VifcCV^o ^n^'n©E S T (D-^&M^^i tmm-lk^^-^iAinl^^ G e n B a n k. 
EMB L:RD^~DDB J (D^y'—^ — ^ — TsJ^V B L AS T 2 ^m^^X^kmi^fc^^. 

Y P L F l/t:^mmi<ZJ;: V Wl^xm^-^ tir^mmUAi^'J-X ^ ^ fco 
VP L F^3- F-r^ c DNA (MB^iJ## 2 ©ifei:i:S@a3^i|) ^^WT§7°^X 
5KNT2RP4000328 ^^^tSi^mm : Escherichia coli DH10B/NT2RP40 
00328^^^^®f^^l3^iJ c DNA (.m^m-^2(Dot>. :^»^ 5 7 6#~^13 
2 8#) ^^Wf-Sy^Xa HOVARC 1 0 0 1 4 0 1 ^^t^i<:mM : Escher 
ichia coli DH10B/0VARCI00i401«, ^tl^'tlFERM BP- 6 6 8 6S:tXF 
ERM BP-6687chLT. 1 1 ^ 4 i^J 1 151 UkixmiLn^mXMmtJl 

mm.^m9nmww^!>^mh-ii >^ - ( n-^^mi^WM-o < kti^w^ i r in i i 'i-' 

[#5tfiJ 3 ) V P L F (^>i4-a-ilH3''iJc73/P+:/l- 

IBi^'iJ^-^ 2 tC77c L V P L F (?5Jilii|&SB^iJ ^ . M S §P1^^ 13 K > t-M y" 
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D^^^AATGP r (Bioinformatics. R 384-390, 1998) § JlH/iTr?lM:3 H > 

K>, I 1 2 9-- 1 1 3 l^miZitm-t^T AGi)m±^ t'W^^n. OR 
F H^n^MSM^^ 3 4 5 T 5. J m.:^^ ^^^f^^^ tm^^ titzo ^ 'biz. 

iB^'J#-^ 1 {z^bTcV P L F (D7 ^ y StMB^iJ ^ <h ^c. US M cT^IIDfl^l^ /^Sii^l^ 
■ iiLj'Miy u^'yAP SORT (Genomics. 14,897-91 1,1992) ^ffiV^. 

^^bT:feD. VP L F^i^t^^:^MaM^C:^>m$n;^Co ^fc. GENETYX-M 
A C 7 . 3 (SOFTWARE DEVELOPMENT CO. , LTDM) ^ffl V:^Tit7K147°D >y h ^ ji^M 

vfc'n^^^m 3 (c^-To VP L F©N7l^^fis§^:^J'•^^^^^'^^^^JMeK^ci|^^^e^/"J;iS7J<i4 

C##^!l4] VP L F^ffiSibTV^-SBt^ 
VPLF©i^S@B^y(^— §^<i:— iSib;^c3flic7)E ST> W21436. AI02 
4 6 17, AA7 5 9 1 3 8 ^n^nm. ffiM, *im:^^ e> ^KH^ tlTCo ^fc> 
VP L F^ZJ— F-r^ c DNAi7 n — 3 ' 7N^^#13IRpIi|4©:^SiB^'J ^ <h 
IC. 4^^iB^"J5= — ^ — 7. G e n B a n k, EMBL, DDBJ^BLAST 
2 ^jlV^TM^b/t<h^I6, [WI— 51f^^^5fe©E S Tch%x.e.n^ma-iB^'Jl 6 
m i b T (/i ^ il -otc (1 999¥2j^5B JJUt) c cn 6 E S T © 

G e nB ank7^-^yi^3>i~y^'<—\t. AA 6 3 1 1 4 9 , AA 0 3 9 9 6 
5, AA039880, AI 128937, N89807, AA613059, 
AA868252. C02066, A1051824> A A 594888, N6 
6753, A 1193332, AI243165, AI262908, AI28 
4 7 9 5 RI/N 22076Tr$)D, UniGene Hs. 43080t bT^ 

it^tiTVi^c cne 1 6flil®E S Tti, M, ^3^, ¥^;'cl])fe_b 

iS, MaLB. ^S75)^e)#^t$nrco t^oT, VP L F7^^'::'^IIi, TtM, ^ip 

C##^^J 5] RT-PCRa^$;i!/^fcVPLF^:3 — F-r^DN A ©^li/ff-W" 

Clontech^hct ^ilAbfeh hJli§§polyA'RN A 4 m g, 4ocfco;^Mli]^t:*7j)^ b A 
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GPCfi [Analytical Biochemistry. 162. 156 (1987). ^l^lg^. 9, 1937 (1 
991)] lzxmmhrc±RNA4iig'^mm^l^. rtriS^SUPER SCRIPT Preampl if 
ication System for first strand cDNA Synthesis (GIBCO BRLi±M) ^M^K 

t hllifgpolyA^RNA<i:bT^5, Wm. ^i^M. mTmit. Wfli. fl^lE, 

m. >L>fli. iTiii. u >/N°iP. ?Lj3i. jibM. miim. mmB. #t-^^5> 
wti. mm. ttm. usiiizi. "^t^M. ^^s^fec^^poiyA+RNA^^vi^c 



(EI4 fC^^Sl-iX^ ^n^ni. 2. 3, 4, 5, 6. 7. 8, 9. 10, 11, 

1 2, 1 3, 1 4, 1 5, 1 6, 1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 

2 4, 2 5 <hlll&bfc)o 

mmj\^Wtl^T\t. TmmW (Jurkat, Molt-3, Molt-4, HUT78 ; EI 5 
T, -^tl^ni. 2, 3, 4iBl§b;fc), BBM^^ (Namalwa KJM-K Daudi, Raj 

1 ; IE! 5 tC*5ViT, ^MtlS. 6, T^mi^Tc). m&tX^^^Mi^im^ (HL-6 
0, U-937, THP-1 ; HI 5 i^^SV^T, ^tl-^'tlS, 9, 10i:lil§b^), ifl^I^JfellH 
mW (IVEC, HUVEC ; 111 5 fc^V^T, ^n^'nil, 1 2 <hli)&b7t), p^^y-'T 
IlllflSt* (WM266-4, WM115 ; HI 5 JC^V:>T, ^tl^'tll 3, 14^1il^bfc), W/lg 

^mmmm^w (sk-n-mc ; m 5 \z.^\;^x 1 5 imsb^c) , Bfu-s^ffiia^ (pc-9, hl 

C-l, QG90 ; m 5 ^c:fcV^T, ^n^tlie. 17, ISchPl&bfe), tif iZl fl.^ ^ llll 
*5|i(PC-3 ; EI 5 lc:fel/:^T 1 9 ^Pi^bfc), ^ffi;1?iai]ai* (KATOI 1 1 ; m5\Z^\^^X2 0 
<hlil§b7t), Il^M^Mlia** (Capan-1> Capan-2 ; HI 5 ^c43 V^T, ■^n^^n2 1, 

2 2 «hiii§b^c), i^mmm^^w (C0I0205, swiue, lsibo ; m 5 tc^si/^T, 

^■tl2 3, 2 4, ZStmi^fc) ^m^^fto Jurkat, QG904o cfc ^'SWl Uef^S^D 

m±>^-<i:Dx^vrco iiiG~miKm±^mm9ifJ^<kr)x^i^rco kato iii^ 

i;r/PG-9H^3S^it^§F5"Efjf J: <9 A^bfeo HUVEG (human umbel ical vascular en 
dotheJial cell) it i^ ^ yfi O ^i:t J: 0 1^ o IVBC CJ. Cell. Physiol., 157. 
41 (1993) J ^^N. T. L. FRANCE licfc {9A#bfeo Molt-4, Daudi Japanese Collec 
tion of Research Bioresources (JCRB) cell bank l-^ h7 \^ 

I/;^http://Gellbank. nihs. go. jp/] cfcDAC^bfco ^ny.^(Dm^^\t. T^U 
tiy ■ ^^y° ' fi)]/'^^— ' a U^i^B > (American Type Culture Collectio 
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n) cfcDA^bfeo 

-rthVPLF. hhVEGF, hhVEGF-B. thVEGF-C, t h V 
EGF-D> thPDGF-A. t: h P D G F - B . thPlGF, ^^l^^li 

h l3yi^^y\Z'Wm^t^U&^^^\'^^^y^^'^ — ^^^^^ ^I^VTc c DNA^ 
'&m7\<^m^^X 5 0 mizm^RUfz.mi^'&MMiZ.l^X'^mz.^V Kfit-l^ [lOmmo 
1/1 Tris-HCl(pH8. 3) , 50mmo 1 / 1 KCl. 1. 5mm o 1 / 1 MgClj. 0. 2mm 

0 1 Z' 1 dNTP. 0. 001% (w/v) gelatin. 0. 2Mmo 1 / 1 

1 unit recombinant Taa polymerase (Takara%tM)] ^PMtt. 9 4X:i:3i^m 
.^^cTN^-fr, ^Vi-r 9 4°GT-3 0#fBT, 6 5 °CTr 1 ^^TbI, 7 2''C'C 2 '^mo)-^^ ^ 

Urd'^^ l/:t-5^H^t: h V E G F ^-T OT. iB^iJ#-^ 1 1 

nmmm^ l 2 tc^ bTt^t- U :=f 5^ ^ l/^^^^ n^thVEGF-B 

hVEGF-Ctc#^-6i);^j:7°^^-^-i:UT, iB^'J#-^ 1 5 :RD^~iB^O## 1 6 
^bfe^U W:t5=-H^t: hVEGF-D^C#Me^7'cJ:y^'r-x'-<i:bT. @B 

^|J#-^ 1 7 :ROTJiJ#-^ 1 8 \Z7skVrc:t U m^p^ ^ F ^ h h P 1 G F lCit#^ 

6*]fj:y^-r <hbT> @B^'J#^1 9 :&t/SB^iJ#-^ 2 0 tC:^U;^c:tU ^ 
5^H&t h P D GF -A(C#|§il^7^j:7°^'1"^-i bT. iB^iJ#-^ 2 I RlS^^m 
^2 2 fc:^brc^U zf^^ h F D G F ~ B ^Z'W^tl'iJt^y' ^ — t 

UT, @B^ii#-^ 2 3 2 4 tc^b^^c^t U a^^^^ t h ^ 

9^ > # ^- t'J: y ^ -r — <h b T Jit/ i 7t o 

7°^-r-7-t-#^-6^7^=fDNA©yt> © # ^ . thVPLF, 

hhVEGF. thVEGF-B. thVEGF-C, hhVEGF-D, t: h 

PDGF-A, thPDGF-B. fchPIGF. t h /S T 5^>T--^n-^n, 
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OOObp. 350bp. 300bp. 520bp. 500bp. 420bp. 430bp. 360bp. SOObpTfe-:^ 

o 

|gl5^Cj;D^ VPLF^i, IE^ffili=t D t^Sib b /tlIDfl^T®fSSi;^?^';« CI <h , m 



(1) h^>y?>7 7"^^^-cDjiH^ 

(i) pVL-VPLF : VPLFCO^ft (@B^|J#-^ 1 CD 1 ~ 3 4 5 # @ CO T 5 
y^iB^iJ) ^31— K-r-SDNA^jlvS^^i?^ — . p VL - V P L F €:RT<Dci;-5 
(c-fiHi^b/^c (I216)„ 

2 tClBic® :7°^7vS FNT2RP40 0 0 3 2 8 (iy>T T p M E - V P 
LFJ t.^^^) (DSacI-BglIII|/Tjt (Q. 66 kb) ^^^^-vBT2 1a ( + ) (y 
/V:^x>t±M) ©Sac]-BiinBMS^#-A-r^^l<i:i-J^'9> y^^^HpET21 
~VPLF(5' )^ftMb;^Co 2is-7°^y,5 K ^Notl-BglllT-^IlT b. 0.68 kbcDlsDf 

it (llfitA) ^P$^b;to 

p - V P L F ^i^M^i b^ I3^|J#-^ 2 5 :^l5iE^iJ#^ 2 6 ^C^^bfcDNA 
T"<h bXiK/^XP CR^fT^;to if b 7t D N A ITrit €Bgj 1 1 Z/Eco 
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Rl-rwmiy. 0.4 kb(Z)llfjt (llritB) ^mmi'Tc. 

^jtAj&txiifitB^. m^mm h^yxyT-^^^-pvh i 3 9 2 

(7 7-^ >vrc>%t:M) CDNoil-EcoRISMifcffAb. p V L - V P L F & j-^M 
bfcc *:7°^7>5 F^c^i, VPLF©^l#l3©Met;;5)^6m345#li©Gly^Tr^ 

(ii) pVL-VPLFAN:VPLF®, C 7f^y,iiM©gP^^^ 7°5^ H (SB^'J# 
pVL-VPLF AN^iii>T©J;-5^C'f^Mb7c (1117)o 

Mbac (X h ^^i^->t±®) t^NhelTr^lllrbfct^, ^ / '^7 :7 ^ ^'p<> b 
(Klenow Fragment) -cmmV. MI'J>^— (5' -GCGGCCGC-3') ^^g|§^i±T 
H pMb a c (Not I) ^f-^M bfec 2^^^;^ 5 K ^MI^^^SmalT-^if 
85 bp©|fT>i-Sii©bfc (^)tC)c 

pME-VP L F ^IfS^t @B^'J#^ 2 6 RUS^^@B^iJ#-^ 2 7 ^C^UfcDNA 

liffb. 0.36 k\)(DWr}=^^mmhtc (M>T-D)o 

ilT>T-CS:^'li'rJtD ^^^-pVL1 3 9 2 motl-EcoRmmzWXV. p 
VL - VP L F AN^it^bfco HfC^i, ^ U 5^>!S5l5C7)~>i7'^;U^ 

y^^F. ^ U ^>ii*<D^-7°9=- H (Asp-Pro-Ser-Pro : IB^y^-^ 3 4), :&tXVP 
L F©227#@a)Plie;&^e> 3 4 5 # @ CDGly^-C^ 3i — Hf ^DN A/{>^~^^nTVi 

(2) fflj^^-^-r>'Px©'f-i5i^ 

E S F 9 2 1 mm (y°Uy^^ >j:^:^y°Uy>-3 >1f±m) fCT±^-a bfcB^ltffl 

H • ;^dF-iD':7-f ;i^;^DNA ; :7 7-a >s>x>*±^] S.r/±tB (i) -irfi^Mb 

h^>X:77-^:i7:$'-eU4^73i^5">?£ [M^M^^FII*. 37. 2701(199 

1^1) (C « i^AT © ct 5 b Tff tc „ 

4Mg(^pVL-VPLFXtipVL-VPLFANi:. 15n g ^tJt A" 
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bTto -'Jj. S f 9mm 1X10 Mlil^ 2m 1 ©E S F 9 2 1 mmizmMV. it 
fl5 0mm©llllJ]a±&*j^:7°^7x5^^:;:i7 v-v-l^fCAtlfeo ^^Ifc, ±1307°^;^ 

inx., 27°CT3 srpi±s«f^, 1 m 1 ^sixbfeo 

>^^-lxt^iiTfctcE S F 9 2 1 j^t-tillm 1 ^^jQb. $ etc27t:-T:3 Sf^lig^ 

S f 9^]]^^ 5X10 s/m 1 ^fSi^^^iZ 50mlcDESF9 2 lJSt-tii4^X\ 
1 2 5m 1 ^H:^:7^;^:3^j^Vi. 2rcizX 1 2 5 r p mXig t "5 bTt . Ilfl 
fla7;>i'2 X 1 0 ^/m UC^T-iimbfc0#.-^.Tr. B.^^^ ^ ^MO I 

om/s^Ti o^Frnm^LN^giibT^fflfla^p^^b, ^aMfgjgtc'f£ii-r ^MmA 

S f QlfflU^exi 0^lli^4ml(^ESF92 1 mm \zmm b . Ittl 5 0 mm 
UlzMm^'^fc. ±.m^B^^ E S F 9 2 imm4 00mltESF92 1 iSi-tH 

•vmRhtcJcmm^xo-^ o om i ^mx^ Mu-vimMmhtcm. 

t^m^^t^^. 5 m 1 © 1 %f£M.^^y;^7 o— 7n [7:*f — 7°^ — ^ • y:^fn"7s ; 

;7 -^ — 5 >:^i$^] [Msbfe, 1 m 1 © 5 % T 7° ^ - 7 7° 

• 7jia~7s7K'{^mt4:m 1 ©TMN- FH-Y >-fe7 h ^ (y 7 — 

^>i^j^>'i±m) &?EfPb, 4 2 t:{cj*?^bfefe©3 ^^c^^b3x^/^co 

ilv-^-PtcO. 01%©:=^^- b ^^H/~;^ F^-atTPBS^lm 1 ImX. -^^IZI 
Eir^li^^bTcl^. >'±lIilb7t7°^-7l&^^Afco -^©Mm. 0. 5~2X10« 
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(3) mBm(DmM 

H i g h 5 mm (-r y\i h □ — e^x >i±^) ^ 5 x l O ^/m 1 ifj:^ cfc -5 
1 0 0 m 1 (Z)E S F 9 2 1 i^±-t!i4'T, 2 5 0 m 1 :7 ^ ^ D ^j^ V^. 2 7 °C 

fCT 1 2 5 r pmTiMipig^bfeo IB )]& 7^)^' 3 ~ 4 X 1 0 ^/m 1 iC^T±i?Ttb 
TcBt.-^.T-. 3 X 1 0 'fH^-z^J^^cfc^ fC. 2 5m 1 ©E S F 9 2 li§±lil^ab?)/i)^C 

Jia^#*^i^7ttt. igtlii^P^^b. V P L F ^n- F-r^DN AX^^VP L F A 

$ efcE S F 9 2 l±gi{ii^^^^i□bT 1 Om 1 ^y^T 1 0#PbM^$ iifec E 

S F 9 2 1 igm^ 2 Om 1 ^^.jDb. 2 7 T 3 H felig^ U, g 

VPL F^Zl— F-r^DNA^;^«VPLF AN^3i — Ft" §DN A^^tlM 

^tflg^t^.JPbT4t:jcT-Hife;Kj^;;$ii-;fe^^, IST^g^lHlilXbT 2 O mm o 1/1 U 
>^:M^ ij r^i:, (pH 7. 2) Tt^#b, 1 mo 1/1 N a C 1 ^^ii[WI^f|j^-^T-^ 

j±i$ii-;feo tg*±?f im 1 ts^^^^m^^^Mi^tbT. 3 -rttenfc 

irCVP L F^y^^ Kin* (KM 2 6 7 6) (/^T xX ^ >y □ >^^^ 
tTofc. ^©^g*, VP L F ^n— F'T^DNA^^^^itT'c^'&^ctl^^-^S^t) 
4 0 kD a#3a®A^> VP L F A N ^ Z] — H T -5 D N A^^a t^ffi.^^^'j? 

;i/X^^a^^i±fc:®-a-^C«^^-?»*t) 2 0 kD ai-m(D/i> \^^miii^ntco 
C##M7] VP L F ANCOliM 



V P L F AN^fgsa^-tirfcH i g h 5 ^IBJ]S®J^^±t* 4 0 0 m Uc> 5 0 mm 

o 1 / 1 U >ife^ h U (pH 7. 2) ■Tr¥tHbb/c^/-\'J >-fe>'i/n:7 z-i- >tEfllg 

(5^ y ^ 4 m 1 imu b , 4 °C t: 1 2 Pfr^llf tcit^f ^ il t ct o T. 

MeK^1»f5§iC!S»^i±7to tJ-j]^^* ^ 5 0mmo 1/1 U h 

U^A(pH7. 2) 1 0 m 1 T^^b/c^^. 5 0 mm o 1 / 1 U >gt h U A 

(pH 7. 2) / 0 . 7 5 m o 1 / 1 N a C 1 'M^^k 10ml T/^ai b;t„ 2 0 mm 
o 1 / 1 U >lt:^ h U (pH 7. 2) /O . 2mol/l N a C 1 r^rf^tc^ b 
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TjStrbfclt. 7 8 4. 0 Omy s ^-V Sj^mm^L^^AMl^. ±.m^. 20inmol 
/ 1 U >^:^ h U A (pH 7. 2) / 0 . 2 m o 1 / 1 N a C 1 l^wtT'^tHb b 

tc. 1 0 m 1 (^s Pii:7 7 7. (:7 jJP'^vTA^-r ^x^liM) 

htco 2 0 mm o 1 / 1 U >m.i- h U AlIWI^ (pH 7. 2) / 0 . 2 m o 1 / 1 
N a C 1 ^1^4 0 m 1 T^^^bfc^, 0. 2~lmol/l NaCl©U:=iT 
if^>?x> h 4 Om 1 Tl§tb$i±;^Co ^efc. 2 0 mm o 1 / 1 U >lt:^ h U 
A (pH 7. 2) Imo 1 / 1 N a C 1 Om 1 T tB ^ it o ^l±l^#^i, 

1ml 2m 1 /Mi^'-Ttf ofe. V P L F A N;0^'# < ^^n^P^^^lnl^X 
3mo 1 / 1 N a C 1 \zr^^<k^\Z 2 0 mm o 1 / 1 U h U "^A (pH 7. 

2)/4mol/l N a C U§t-(^^t|sj]PUfeo 2 0 mm o 1 / 1 U >it:^ 

h U ':i7A (pH 7. 2) / 3mo 1 / 1 N a C 1 ^^^T^t^^bb^cy^^^Hz :7 t 
□ — X (:7 7;l/x'~>7AW:t7^^i±^) 5 7mUc31igb. 2 0mm 

o 1 / 1 U h U A (pH 7. 2) / 3 m o 1 / 1 N a C 1 m^ik 1 0 m 1 

r5fev^U/c^t. 3 ~0 mo 1/1 N a C 1 (Z) U n7^'^i^x> h 2 0 m 1 T-^^ttJ 
^ii-;^o ?ttH##«, 0. 2ml/4i^, 1 m I ym^-^^f-^ tco VPLFAN^ 

7c$g^, Asp-Pro-Ser-Pro-Phe-Val (MB^'J#-^ 3 5) :Rmer-Pro-Phe-Val-Phe-G 
ly (gB^'J#-^3 6) :^inmMBm\t. V P L F © 2 2 7 # @ C^Ph 

e;5^6 3 4 5#S©Gly(^N5|Ci^Tn(c:> ^ U 5=- >i5K9li#: El3^© 4 7 5 7 (Asp-Pro- 
Ser-Pro : @e^'J#-^ 3 4) ■^UtlmOrcmmM (@B^'J#-^3 2) ^2 75/^ (Se 
r-Pro) AM^-lml'rcm&M. (@B^'i#-^3 3) (DfB^!\^is$>^;ztmm^A'^fl.-z> 

VxiZ. IISbTcVP L F AN 2 M g ^fSMch b. il7t;^#TOr/"#M7C^#T 
TS D S - 7}^U 7^ U ;i'7^ Fir;i.«^?7]<ib^tTV:^. V P L F ANOSDj^©^ 
jb^P^/cc *!^."iltt> rJ7-7~>~yU U 7> h:7';l/~R 2 5 OT^gfefetC^oT 

tf^;^cc ^©^A-^il. M7D^#"FTr^i^'^^»*^2 0 kD a tc+ia^-r^^IIiijJl^^b 
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:^:7° hx^y-ji/CDi^^iTT, 2/ig(7:)VPLFAN^i o o °c-tr 5 rb'^reliJas b 

fc^t. 2. 5 %tC7^=£^cfc^ icN o n L d e t P- 4 0 ^-1' 7^7. ^t±M) ^ 

t^SOb, 0. 3 U(DN- g 1 y c o s i d a s e F (^m^^±W ^ X 

«^?7l<ii]^tTVi^ SS^-fe-rVP L F AN^^tilbfco N-glyco 
sidase F (c J; -S^OiJJtf^^^i^^^VST bfc C ci: e> . VPLFANfC« 

C##{?ll 8] iijif^^Eira^^tHZiibTtVP L F©^5a 

(1) mt^X.^:i7^-(D'fl2M : 

(i) pIRES-VPLF:pIRESneo a y ^ ^4±B) ^Notl-Ec 
oRI^B^^C, p VL - V P L F(Z)NoiI-EcoRI (1 kb) irit^^Ab, pi RES 
-VPLF^j^0bfe (lll9)o 

(ii) PAGE 2 4 8 - V P L F :RlXp A G E 2 1 0-VPLF : pVL-VP 
L F (^Notl-EcoRI (1 kb) llrit^. ^:i7^-pBluescriptII g)Not 
I-EcoRHC^f Ab. p B S - V P L F ^^I^Mbfeo p B S - V P L F ^Not I T-yp 
llfb> KlenowTjiaiibfet^. BamHIU^:^- (5' -CGGATCCG-3') ^#Ab, pB 
S - VP L F (B) ^f^MbTtp p B S - VP L F (B) ©BamHI-Kpnl O kb) ^pA 
GE 2 1 0 p AGE 2 4 8 [Sasaki, K.^> J. Biol. Cliein. , 269. 14730-147 
37 (1994)) B amH I -Kp n I A b . p A G E 2 1 0 - V P L F &lXp A G E 
2 4 8 -VP L F^f-^MbTc (miOc 

(2) mm^(Dm^^^^ i^-(Dm7< 
(i) p c - 9 mm^o:)mx •. 

KpIRES-VPLF iMg^^tyRPM I 1 6 4 0 i^i^li (0. 2%^ 

M^hU-^A, 2mmol/l L-i5'^Jl/;$' a > tJ) SOmlch, 2ml©L 

i p o f e c t AM I NE"^*^' 2 0 0 0 (GIBGO BRLthii) ^^tJRPM I 16 4 
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0 mm 5 omi t b > Mu^^ 2 0 p c - 9 ^ r p m i 

1 6 4 0 igitildilMb^ 2 4^3:.)Vy°V—V\zmM\^f^0. 5 m 1 CD R P M I 1 
6 4 Oi&itii4>-\, 3X10 ^fgl(Z)||fli]^^S®b7Co ifmfki^m^^±%'d.(Dm.^it& 

3 7°CT-B±§^bfeo 0. 3 mg/m 1 4 1 8 :RI/5 % d F C 
S (4^y3|±M) ^^ORPMI 1 6 4 Oi:g±{ilT?±§«b. Wtt^ (i^T Tpc- 

(ii)CHO (DG44**) 'Mfk^omx : 

8X10 ^'im^/m 1 fcK-PB S ^^rit (10. 2 g KCl, 0. 16 g NaC 

1, 1. 15 g Na2HP04, 0. 2 g KH^PO^, 0.81 g MgClz • BHjO) \zmm \^ nLMl^miWik 

2 0 0ml \Z. pAGE248-VPLFX^tpAGE2 1 0-VPLF^4m 
gi^iPb. Gene-PuJ ser2 (BioRad^ti^) ^m^^X. JiU^ hDj}^ 
U — ->3>?i (0.35 kV, 250 mF) l^Tia^A^^^ ^-^|i|I|)3^tC2*A bTtc 
X^-^ ^ — ^mX\^rcmm^b%(Dd^ CS (GIBCO^M) ^-ati'EXCELL 

3 O 2 igilil (::i5^P^%ti^) T 1 S ralig^tt^ O. m e /m WzU^ 

-f ^^nv-f S/^^^^jjPbWtt^^^jMJi^bTto ^e>fc. 1 O O nmo 1 / 1 ifet/i« 
5 0 0 nmo 1 / UC/j;§ h h U4^iz-- h (MTX) ^^JD blif'l4t*^iil 

Jj^bfe (i^T. PAGE248-VPLF. p A G E 2 1 0 - V P L F b 
Tfi^^bTtWiSt^^^ -^n^^n rDG44/'pAGE248-VPLF*J. Td 
G 4 4/'p AGE 2 1 0-VP L F^*J chV^i/i, 2ffi^CD^^ rDG44/VP 
LF1*J <hltfj^T^)o 

( 3 ) m%m%m 

_b|3 (2) (i)-TriiHMbfcPC-9/VPLF^*. (i i) T-'f'ls^ b feD G 4 

4/V P L F^*^. ^n^^nR PM I 1 6 4 0 (0. 2%MM:^ h U -i-A. 2 
mmo 1/1 l-{f)Vi^^y. 10%FGSRtX0. 3 mg/ml G418^^t]>) Rt/. EXC 
ELLS 0 2 (5%FCS, 0. 3 mg/ml/N-Y ^'D'^-i' :&r/100 n m o 1 1 ^fs^ b 
<f^500nmol/l MTX^^t^) ^-T. 3 > 7 jL'X > h S b . ±g 

1 u ym.-i- h u ^ A (pH 7. 2) xmn^i.. 1 m o 1 / 1 N a c 1 ^-^tsmmmm. 
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'vmn^n^ifiYP'LF^y^i-m^z (km 2 6 7 6 ) v^T^oix^ >y 

F, DG4 4/pAGE 2 4 8 -VPL Ft*0i§*i:?jt^^ eilMUTt^^iiifi^^ 
^]<®b bfcl/— >^SV40-VPLF, DG44/pAGE2 1 0-VPLF^f. 
©t§*±m/0^e.i)^Mbfc/^ail-S^^l<iijb7t U->^Mo - VP L F i:bT^b;^Co 

4^ ^3 , ^^-^Mll] 4 5 k D & :BLUk^ 2 0kDa®22|s:cDA'>H 7j)^~^^tB $ tlfco r^t) 
2 0 kD aCD7t> F BiliaflS&?i^ i bT^iJS i±fc V P L F A N ^ ^a^^lW) 

b^^ibi^ ^^bfeo bfc7J)^^-QT, VPLFt:ittt)IIH/]S(c4oV^Tyu-fe^>-S/>^'^ 
S: /c :7 ^ — A -e|S5S-r ^ il <h 7^^^^ o fc o 
C#%{f!j9j VPLF(Z)h: hTj^ij^-fhjiifiillHJJSJCjtt^^T^J:!: 

J;ptcbT|li^rcc b h*i3Mb3£ifiL«IBBai: bT. CD 3 4 Plftt h'tMlfflUa (BI 
OWHITTAKERItM) ^ffi(/^7h. IMDMititil (STEMCELL TECHNOLOGIESthm) ^iz 
1X10 HmXm 1 (75|tBaBa^mT5K^lb/cCD 3 4 Hitt b#tilllH)3a^ 10 0m 

mm&5 0 0 n g/m 1 tC7^£§ 5 V P L F A NXt^ltllHfl&S^ S CF (Genz 
Vme^tm) ^Snx.> 5%C02^fi^T. 3 7 4 8 BtFelig* b fCo 4 8 
9. 25kBq [6-'H] - thymidine (UT ^ ^ H - T d R j tm 
f) (NENlii^) ^jJD^jEtCl 2 BtfaliS^b. — ^ — ^ il (/iT;^ ^ ;^ 

-7 ^ j\,^—± ItD Ba ^ iHl JlX b » UliR b fclIHB&l^ ^CITx D jZi ^ ntctm^i^f^ ^ik^i 

7-A©CD 3 4lli'lll£b h#mffl)]Sn ^> h#-^9 F 0 3 2 9 (1 9 i?^. 

7 A, CD 3 4mimm.4%) io^> h#-^9 F l S O 9 (2 9^. a A, 

^til£> CD 3 4 milage. 1%) ^j^^^v ^lU3itc_ha!cD|iim^,t#DMb7c/i?^ l/^^T 

n®il^=b|W]UJiig:^<:*^#6)nfCo h»^9F 0 3 2 9 ^Jl V:>fc^m©Jfi£-^||^ 

mi 2 I^ZtTs bTCo SCF©t:hCD34 l?i # M ii5ia life f^TCiT^ii^ll Iff- 311 
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[p^-m 10] V p L F (Dm^mmm. izR^^^^jm 

7 -vn ^nfevpLFAN (o^mnfMRk izm^^ ^i5#;?S'i4 & , i^T © 

•5 L T 5f IS b ;?c o 

9 6 -^xJl/in ^— y>r]- h7V- b (IWAKIM) 1 0 %^)3^J,SjIii?# (FB 
S), ^z:->'J > (GIBCO BRLiiM) 1 0 0 u n i t /m 1 , 7s h U ^ h -^-l- >- > 
(GIBCO BmtU) 1 0 0 M g/m 1 ^^iPbfcM- 1 9 (GIBCO BRL^M) 

^ h (RSMC) [FEES Letters, 425, 123, (199 

8)3 ^ 3 0 0 OmX 2 0 0 li \ j:.JVht^^.ko\Zj}l\^. 3 7 °C(D CO 

0 I -r^Op t i -MEM:^i:^^ (GIBCO BRLttM) ^iD;l> 3 7 °C T 3 0# P^^ ±§ 
«b;^o mm'^. ziiJVlZOp t i -MEMigiiilT^fRb/cb h VE GF 1 6 
5 (R&B%i:^). hhIL-5 (R&DttM), thPDGF BB (RfiDttM) XitY 
FhF AN^^n^^ni 0 0 fi I :jiJV (^2ftitl60pg/ffll;0^&500ng/nil) ^2?JJP 

1 0 M 1 ToMTTRiTsfit^ [Cell Peol i ferat ion Kit I ; ^-U y^^—-^ 

y^-^-pjq-X?— B^lt^^^bfco ^»IITt^, OD 6 5 0 nm^^^^iSS<h bTOD 

5 9 0 niiilc^tt^#'^x;i/©P^7tjii^?l'J^U7Cc 

Itg^^ia 1 3 fC:^t-o h h VPL F ANti?*i^fe#e5^C, RSMCtC^-T^ii 
mi&M-^^'\±^^l^rco HftD > h t h PD G F BB©±i^fSti^l 5 0 

~1 0 0 jgtewajSTRSMCiC^^T^iimiMi^ii^^bTCo cntC^J-bTt: 

hVEGF 1 6 5:fei;t/zi> h D — jPi: bTi^ V^fc fc h I L - 5 tiR S M C ^C^" 

iCbT^ifSbfeo 

9 6 'i7x;i/:n ^-^~>D-- i7 n:^7^ h (lWAKI%l:i^) (C. E 
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-BMmmiz2 %^^m^Jiiim (FBS). t hMI^AM^iSj^icfiH^ (iEGF) lOai 
g/m 1 , H na-^V^> 1 u g/m 1 . ^y^^-^-^ ~>> 5 0 p. g/m 1 . 

h;fe)tEl35fe#/hjliil=I^i£^lIl|]feHMVE C ^xl^'^thM) ^SOOOjli/' 
1 0 0 M ] /'j7a:;i/{c;^=^-S J; 5 {cSa;i/tc ^ifefc. ifBi^ii^tr^f^ h: h V E G 
F 1 6 5 am±m) . t h I L - 5 (R&Dt±M) . thPDGF BB (R&Dt±^) 
X^tVP L F AN^^n^'ni 0 0 /i. 1 X^x.J\/ (?i5|iiJgiOpg/inl/0^ e> lOOng/m 
1) T^SOb, 3 7 "GcDCOa'l' — ^-T 5 BrBl±S*b;^Co ±§«^7ti:> 
=S-'i7a:;i/^c 2 0 M 1 (Dlmmm^mUM [Cell counting Kit ; mizih^^tU] ^ 
in^, 3 7GTrl~2l3#rp^it«bfco ±g«,^Tt^. CD 4 5 0 nm^5f^*?^fi<t 
UTOD 6 5 0 nm\Z^ii^^^ :cJl(Dmytm^m^l^r^. 
Mm^mi 4tC^-rc khVEGFie 5\t.m^i^^^^\ZHUYEC\zMT^ 

thVPLFAN. thPDGF B B 

a^m^ J MS -HX 1 1 0 A^ffiVi^FAB-MSa-i^=i;DfT^;^c 
75y@^^Hjf«, r]-x> (Cohen, S. A.) ^(Dl3^i^ 17 ^) -( ti }V ■ n-i 
^5;^hU- (Analytical Biochemistry). 222, 19 (1994)] icJ^DfTo:^. in 

ry^-^-X-r^zL-^^' (Waters AccQ-Tag) 7'5y^^HJfl+ (Waterstb 

( 1 ) -fb-^if^ 1 (iB3^y#-% 2 8 ) (H-Cys-Ihr-Gln-Ala-Glu~Ser-Asn-Leu-Ser-Se 

r-Lys-Phe-G In-Phe-Ser-Se r-Asn-Lys-Gl u-Gl n-Asn-G 1 y-NH.,) co-^f^ 

16. 5 Mmo I (D^mc-mMim-^i^T^UWrnm [Rink amide MBHA resin^J" 
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8 5 8 ^1 (DDUF ^ijn^T i:^mmwi^xmmt:mi^hr^'i^. mmmi¥m 
M?^is^#ttib, ^comi^^ho immomiyr<io 

(b) te##fflg^ 5 0 0 M 1 ©DMFT 1 ij^r^lrifef^b. MJgjfl ^#^{±i b . ilcD^t 

(c) Fmoc-Gly-OH (165Mmol), HBTU (165;Limol), HOBt lyK^um (165 
MDiol) i5i:U^DIEA (330Mmol) ^DMF (858 ^1) '^'C 3^mmWU. # 

(d) is#:#^g^ 8 5 8 M 1 M F T 1 ^^rB1?^^^t^ ^M^^^ttJb. Ctl^ 5 
ilp bT, ¥mc-G\Y-Mms.^±lz^}^%-^tirco 

'Alz. (a) (b) (DUmo^^. (c) ©Xg-rFEOc-Asn (Tr t) -OH^ t/^x 

iii.T. (c) tc:feViT. Fmoc-Gln(Trt)-OH, Fmoc-Glu (OtBu) -OH, Fmoc-Ly 

s(Boc)-OH, Fmoc-Asn (Trt) -OH, Fmoc-Ser (tBu) -OH, Fmoc-Ser (tBu) -OH, Fmoc-Ph 
e-OH, Fmoc-Gln (Trt) -OH, Fffloc-Phe-OH, Fmoc-Lys (Boc) -OH, Fmoc-Ser (tBu) -OH, 
Fmoc-Ser (tBu) -OH, Fmoc-Leu-OH, Fmoc-Asn (Trt) -OH. Fmoc-Ser (tBu) -OH, Fmoc- 
Glu (OtBu) -OH, FmoG-Ala-OH, Fmoc-Gln (Trt) -OH, Fmoc-Thr (tBu) -OH, Fmoc-Cys 
(Trt)-OH^jili;^jlViT, (a) ~ (d) ©X^ 0 3M b ;^c„ ^(D^. (a) J^U 

(b) (DB^m^ mmxm^mx. y^y-ju. y5=-;L^x-7";^Tjiii5^?ife?^b, 

b, Fioc-Phe-OH©ig-^0#tC^i, 8 5 8 m L © D M F D \z 1 9 8/iL©N 

MP ch 6 6 0 M LCDDMF(Drm^^i!i^^ffl Vifco cin^C, TFA (90%), "^-^7 
-V-Jl/ (5%), 2 -x^>v?5^:t-;i/ (5%) T^J^bfc^^rM-^'/t?^ Im 
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9 mg ^IXftUfco C(DiS.^ji^^^. 1ml© 9 0 ^i'Plt, 4inl®DMF. 1 m 

\(Dhvyji^:^ux.^ y-jv\:immi^rc±m^mmti^A (M^^m. capcell p 

AK C18 SOmml.D. X 25mD)) ^ffi V^fcH P L C Tfl® b;^c:o 0. l%TFA7j<?§?it 
TFAO. l%^^ty9 0%7±h=.h^JJ]/7Km^^'S:1iU^X\^^<m.M'Mm'A} 

'^\^mM^(Dt)Lmz3 0mg©v=5^:^XK h— 1ml© 8mo 1 / 1 
&jjQ;lTl^^f 3 ml© 2 m o 1 / 1 StMT-#'IRUT. ±fB <h ^ 

Kft^^tr [FABMS] : z = 2 4 3 4 . 0 (M+H') ; 

TayM4>tf : Asx3. 1 (3) , Ser4. 6 (5) , Glx5. 1 (5) , Glyl. 1(1). ThrO. 9 (1) . Al 
aLO(l), Cysl. 3(1), Lys2. 0(2), Leul. 0(1), Phe2. 0 (2) 

(2) fb'g-4^2 (@3?iJ#-^2 9) (H-Cys-Ser-Ile-Arg-Glu-Glu-Leu-Lys-Arg-Th 
r-Asp-Thr-Ile-Phe-Trp-Pro-Gly-NHj) 

16. 5 fimo 1 ©Fmoc-NH;^?^\^g^b;tt0#:^#|g [Rink Amide MEAWm. 
If :^-irA^±a^] 3 0 m g ^ ffifS^/M i: b T. ±tB (1) ifffJ#(CbT, Fmoc-Gl 
y-OH, Fmoc-Pro-OH, Fmoc-Trp (Boc) -OH, Fmoc-Phe-OH, Fmoc-Ile-OH, Fmoc-Thr 
(tBu)-OH, Fmoc-Asp (OtBu)-OH. Fmoc-Thr (tBu) ) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-L 
ys(Boc)-OH, Fmoc-Leu-OH, Fmoc-Glu (OtBu) -OH, Fmoc-Glu (OtBu) -OH, Fmoc-Arg 
(Pmc)-OH. Fmoc-Ile-OH, Fmoc-Ser (tBu) , Fmoc-Cys (Tr t) -OH^)ilM^I|g'& b/tt^tc, 

C:n(C5mg/mL©?jiJgT2 > F-;W^-^OTFA (82.5%). 5^:^ 

T-V-)V (5%), zK (5%), x5^ji/;>^5^;i';;^;i/:7^ F (3%), l, 2-:£.^yi? 

> (2.5%) i3j;t/^:r:7azy -;!/ (2%) /i)^ b /cK^/^-^^W^ 1 m 1 ^iO^T 

bTto ±tB (1) <hl^+i(CbT> fe-^7°^K4 1. 4mg^IR#b. i1^i^7j<j^m 
^C/^)^?^^. jSi4-|3;^7A$Mt/:^7cHP L CTlflMb, 'fb^if^ 2 ^ 7 . lmg#7Co 

nm^^^ [FABMS] : m/ z = 2 0 5 1 . 2 (M+H^) ; 
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75 ym^Hfi^ : Asxl. 1 (1) , Serl.O(l). Glx2. 1 (2) , Glyl. 3(1), Argl. 5 (2) , Th 
rl.9{2), Prol. 1(1), Cysl. 2(1), Lysl. 0(1), Ilel. 8(2), Leul. 1(1), PheO. 9 

(1) (JrpU'T^m^-r) 

(3) i\:^^3 (@B^iJ#^3 0) (Ac-Thr-Phe-Asp-Glu-Arg-Phe-Gly-Leu-Glu-As 
P-Pro-Glu-Asp-Asp-I le-Cys-Lys-NHz) (D^m 

16. 5 iim o ] (DVmoc-mf)m^vrcfmmm [rink kmide mumm. 

tiPt-^Atii^] 3 Omg ^l±1^4^M<^: UT. ±fB (1) <hlW]#tcLT. Fmoc-Lys 
(Boc)-OH, Fmoc-Cys (Trt)-OH, Fmoc-Ile-OH, Fmoc-Asp (OtBu) -OH, Fmoc-Asp (OtB 
u)-OH, Fmoc-Glu (OtBu) -OH, Fmoc-Pro-OH, Fmoc-Asp (OtBu) -OH, Fmoc-Glu (OtB 
u)-OH, Fmoc-Leu-OH, Fmoc-Gly-OH, Fmoc-Phe-OH. Fmoc-Arg (Pmc) -OH. Fmoc-Glu 
(OtBu) -OH, Fmoc-Asp (OtBu) -OH, Fmoc-Phe-OH, Fmoc-Thr (tBu) -OH^Jii;^fellll'& b 
Tc'mz.. Fmoc^P^^b. 3 1 ixKDWKWW.'k^^ ^ 0 0 m 1 ® D M F ^ j]n;lT 3 

Tcuwrnm ^nr^o cm^cTFA (82.5%), ^^^tt— y-;i^ (5%)^ 7j< (5%)> 

JL'^)V^^)V7.)Vy ^ \- (3%), 1, 2 -X.^ y-J'^^ — JV (2.5%) ^ctt/5^;r 

CT^SMb. jh^t/3 ^ 1 8 . 3mg#7to 
Kft^'-'felT [FABMS] : m/ z = 2 0 7 1 . 6 (M+H') ; 

T5 y ^:^^tf : Asx4. 0 (4) , Glx3. 1 (3) , Glyl. 0 (1) , ArgO. 9(1), Thr 1.0(1). Pr 
ol. 0(1), Cysl. 3(1), Lysl. 0(1), lleO. 9(1), Leul. 0(1), Phe2. 0 (2) 

(4) ih^!^i04 (mnm^3 1) (H-Cys-Arg-Gly-Ser-Thr-Gly-Gly-OH) ©-^JJji 

M] 3 Omg^!±ifgf^Mi:bT. ±I3 (1) i:l^#t::bT. Fmoc-Gly-OH, Fmoc- 

Thr(tBu)-OH. Fmoc-Ser (tBu) -OH, Fmoc-Gly-OH, Fmoc-Arg (Pmc) -OH. Fmoc-Cys (T 

rt)-OH€M^^ti?g^b fettle. FmocSPf.5feb, ^^^^X. MBmi^y'^ 

Hcr)M^bfcti#:^^|]§ ^#/to Cin^cTFA (82.5%). ^:tT=^y-Ji^ (5%), 7j< 

(5%). X.^JU:^^JV7.Jly ^ \^ (3%), 1, 2 >>?^:^-;i/ (2.5%) 
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Tffi^y^^ H21. Img 0. 1 %TF ATK^^i^tC^t/iftt. 3S^t@:^^A^ 

Ma^H^T [FABMS3 :m/z = 637. 2 (M+H') ; 

T^ymij^IlT : SerO. 9(1), Gly3. 1 (3) , ArgO. 9(1). ThrO. 9(1). Cysl. 1(1) 

i0mm 13] VP L F ^mm-f ^ y ^ a—ir jiifii^o^i'^m 



( 1 ) :fe3sJM©il$i 

KLH (;^JPt::t^rA%I;^) >i^rry- h ^{i^^b. S M <t: b o "T/'j: 

t^-fe, KLH^PB S iC^^f UT 1 Omg/m UCilSb, 1/10^*025 
mg/ml MBS [N- (m-Maleimidobenzoyloxy) succinlmide; ^-f -t^X ^7 

^~^^^XG- 2 5;^ U— ©MB S ^|5^ViT#e>n 

feKLH-MB2. 5mg^0. 1 m o 1 / 1 U >m:M- U Aliffim ( P H 7 . 
0) fC^^Mbfc^y^^ F 1 mg ch?g^b> SS.-e3 0#rBl> m^^J!t--^-^ft. KJt- 

p B S TM^f b;^c=b©^^^I^i bT^^i;co 

(2) mm(D%'&h.\Kwm^Wim.(Dm^ 

±fB (1) ■r-piab7c'fb-&i5 1 ~4 ©KLH31 >>>^^^~- h 1 0 0 M g 

^^nzKlt-fbT^WSn'^Ay ~:/zL/t> h (Antibodies - A Laboratory Manual. Co 
Id Spring Harbor Laboratory. p99, 1988) 2 m g 0 ^7 :^ (=F^ 

m^Mtm^frvm.) i x i o^^iiii]^i<hfetc5 3®^iittsD^^:/ v^^m^^^^^tc. 

^-^-2MFBlt^cfc «3 , =&KLH:3 >>^3-^^- h 1 0 0 M g ^ 1 ilf^lt^ 1 IhI^ 1+4 0 

m^MEM (Minimum Essential Medium) t^itiJ (07j<M^%hM) 4'T0ll|ffb, 
t°>-t>y hTrtSCb. ^it^L^i3^^^ill (2 4 5 0m/s^ S^^fel) b/co #btlfe/:t 
iSlli^aMc h 'J^-ii'fb7>^-'i^AlI!ffi^ft (pH7. 6) ^^IsJnb, 1 ~ 2 T^l HI 
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C3) mm^mmm^ (yt-r >t^v >^^el i sa) 

tcMB S (Di-^t) VlzSMCC [4- (N-Maleimidomethyl) -cyclohexane-l-carboxyl 
ic acid N-hydroxysuccinimido esiei ; -y^'-^^t} ^m^^^^^^^±W. (1) ^ 

f:iijlMbfcn >f/a.y— h (lOMg/ml) ^ 5 0 1 xjl/T^'^a b. 

4°c-t?-B^M«bT®^$-t±;^co i^yv- h^?5te?^t^. 1 %'^>'j(n.myji/7'5 > 

(BSA) /P B S ^ 1 0 Om 1 /'^aijl'JP;^, 0#K^tfe« b. ?5oTVi^ 

ikm^i^. 1 % B s A/p B s ^^tT. my°u— hiz^&^m^ y h^Mm. 
^^f±b. 2mmnmvr^o my'u-h^o. 0 5 %/i^u:t^~>x5=-i/> (20) y 

T^M^am)] /PBS (i^T riween-PBSj <hVi-5) -tri^fe^^^. ^;i':r^>'^^~— 

mnVTco h^Twe e n -P B ST-t^^t^. ABTS^Mf-S (2.2-7 

i/ytiT. (3-X5^;V^>y5^7y— ;U-6-X;i':^>M) T>^X'^A> Immo 
I/IABTS/O. Imol/l^x yyy — (pH4. 2) ) ^^^iP b , ^ 

•fe$i±TOD 4 15 nm©®7'6iS^7°l/— h U [Emax ; Molecular Device 

s1±] ^Jl t/^TSiJ^bfec 

(4) x'^7;^#MMIIHra©PM 

8 - 71f ^'7X>W'I4 x''i7X#tam^[IIJja**P 3X63Ag8U. 1 [P3-U1 : A 
TCCJ: D I^A] ^IE"^iS±i (10% ^ >']l^].SJiirft-isiaRPMI 1640±gi-[!i) Tig^b. 
fl&iil-g-B^tC 2X10 MlSII^-h®*IHI]^^54f*b. mM'm'^\Z.mMt. bT^^^bTto 

(5) /N-f 

±PB ( 2 ) 6 n7c 5- h IMUfllua th±fB ( 4 ) T# & tlfe'tMJMifelB)!^ i ^ 1 

0 : \ \zU^^o\%^\^^ 3t'L^^^i^i ( 2 4 5 0 m/ s \ 5 :53^rBl) b /^c # 4a 
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U 1 0 0 0 (PEG-1000) 2 MEMi^m2mli3J::ZSi>^^JlXJi' 

M-^^ 5 0 m 1 tCT'ct'g) =t ^ L-Tto 

mmM&^m'L^'M (900 rpiii, 5';&m) #&n7cMllii3^©|ilBIJS€i0^ 

ATigiiil C10%':>>'fl^i.SifiLt*t^jjnRPMI 1640tgiiil(cHAT Media Supplement U 

>:ff—-^y/\^j^itm) ^lia^fcmm} 1 0 omi ^{zmmi^Tc. mmm^^'&QQ 
^ j^jvmmm y°u~ b 2 0 0 m 1 /'^x;u-rc)^^SEb. 5 % c o 2^ >4^^ 

^ — ^ — 3 T'CT- 1 0~ 1 4 Bra±§*b7h. 

BR^t!)^ ^m^^Mm^z J:: ^ ^ p — ->/7^ 2 [allf-DjIb, JathVPLF^/^ 
Tf/bt: h VP L F^y ^ a— ^jl'JjLf^KM 2 6 7 6 ^IXtfU/co 

mi sic^Tcfc^^c. KM 2 6 7 6 i/tih-^m 2 iz!^mtt^t^ Km fj^^^htc cm 

T^j:^. irth: hVPLF^/tJ^ u—i-Jum^KM 2 6 7 6 ^;^:^-r^/N< :7' U 
H — ■n'KM 2 6 7 6 12^4^18 Bn^f-Xri^xL^ym'fMXMmmtm^'^ 

6 : ®jM#-^305-8566) (::FERM B P - 7 1 3 7 ,h bTWi^ $ tlT V:^-g>„ 
(6) ^ D— :h;i/i/T;f45:®S-li 
yUX^>M±lb7c8 j®^^- Kft-^-yx (BALB/c) ^ChfB (5) T#bn7t 

/N-r F--7it^ic$ 5-20X1 0 Hiiuiia/i2E^n^'nfli)]'4i^aMb/co i o - 

)ll7j<:£Jf liX ( 1 ~ 8 m 1 /EC) L/t. 
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mi g G^y 1^ a-i-M/ii^^t. :^ y° 'J Jl^mZB^m (Antibodies - A Laborator 
y Manual, Cold Spring Harbor Laboratory, 1988) \z^i)mm-r^Ch\z^i^ 

i^^TcEL I S A-mzJ^K) I g G 2 b trk^^tlfco 

0^m7 T-tt&nfeVP LFAN^l 0 On g/l/— >TS D S - P AGE 
(5-20%^^^i>x> hy;i/. (Antibodies - A Laboratory Manual. 

Cold Spring Harbor Laboratory. 1988) fcT^^j® bTct^. PVDFfli (^U^j^ 

1 %B S A//PB S T:/p MBMicirCfc h V P h F y ^ 

I^fli^Twe e n-PB S Tct < i^fe^bfe^^. ^— irif* i: UT 1 0 0 0 j^^lR U 
fe-t;^:r^Sx:^-^f;|lfi>:7t^^~^A^ '7 h-f A/ :i7^nyU >irL'f* (:^^ntfcM) 

ip b . MU-v 1 0#fBl:fes b fee 

I^IIi^Twe e n-PBS-irJ;<t5fe?#-bfcl^. ECLki t (Tx'->^A>'t 

ji/^~>7/x-r ^t^^^hM) v:>x=i-^f±ibfe (iai6)o 

HI 1 6 {C:^-r J;5 (C. irCt hVPLF^y^P — :^;l/ini#:KM2 6 7 6 fi. h 
hVPLF (N7|^^^#:) 2 0 kD a#7ii(D/N~> 

C^Mi5^!]i3 t hvPLF^figiib. ^©^k'-t^fgi^^ia^-t-^ty ^ p-::^;^^^. 
(1) 

#5tM7ir#e,nfcm^l'i[DjrafSiriivpL FANMSM tvplfanj 

yy-y (k L H ; :^7;Hr:':t^Aa) tonyy^Ly—h^i^mv. ^3SI^<hb 

feo 0. lmol/1 CH3COONH4 (PH7) - 0. 15mol/l N 
a G 1 SOOmUCVPLFAN 120Mg "tmM b feo 1^ V P L F r^«^ 

fcKLH^ 3 0 M giPA.. ^ efci %i7^;l^^~;i/T;i/5^t: 5 M nJO/^T^risl 
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T 5 Bf rBitt# htco # b nrcmm^ pes T3Stf b tc ® ^ f&^MM. thTmh^tc. 

(2) m<^(D-^mt.^Mm±mm(Dmm 

±m (1) -rPlib7cVPLFAN©KLHZ]>i^^y- h 3 0 M g^^X^'fb 
7 JUS. ~0 J^T zyztJ^y h [Antibodies - A Laboratory Manual, Cold Spring 
Harbor Laboratory. p99, 19883 2 mg^ I/W B 7 ^ 5^ > (T-^JftlfamW^^rr 

II^il^MEM (Minimum Essential Medium) Hit (B/KM^&M) "fT-llHifb, 

mm^izho 7.-mtr>'E::^oj^mm'i^ (pht. 6) ^trsinb, i~2^^PBiM5i 

(3) mm^'&m\m'^i: (/t'i'>^v>i/EL i sa) 

JViAmmBW^VXitH i g h Five IIIilS©iga±?t(^^y^ U >:;^7 ^Alg-^ 
SfiK^Jll/ifec 9 6 «^a:;K^E I A^yU— h C^^^-T tt) tC, ±m(D^ 

JMmBM^ 2 u sXm \ s 5 0 M 1 /'i'ai;i/-e^'-ab. 4°c-tr-~njfeM«bT®* 

^-Btt^o myu—h^^^^'ik. \% B S A/P B S ^100 m 1 /-^ j:;p^jn^. a 

V^T 1 0# f^WLW b . B ^ T i/^ ^ ?g ^ P b o 

■^;i/trL#;©±g«±rt^b< ttlSM^ y ^ p-:^;^^-!;!*^ 5 o m i /'::7ai;i'^^S£b, 

20#MM«bfeo h^Twe e n -P B S-e^terfH^, ^;i/::t4^->i$7'~— if 

MbTto fiyi/— h ^Tween-PBSTiife^t^, ABIS^«f^ [2, Z-7>^y tfy^ (3-x 
5^;l/^>y"5^Ty^-;i'-6-y.;L'xjN>M) T>^-'yA, Immol/l ABTS/ O. Imol/ 
\ O :^yW.nv-7 T— (pH4. 2)] ^t^JPb, fgfe$-a:T0D415 nni(Z)®7'dit ^ y° 

U—h'J— (Emax ; Molecular DeviGesi±) ^ffl (/^^Tiij^ b;to 
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(5) A-f :7^u 

Un-;W- 1000 (PEG-1000) 2 g. MEM±§itil 2m 1 ^Rt/v'^^^jl/T^^l/Ji^^^v- FO. 
7 m I ©yFbiS^10MEl©T'^XH^|5fflfla$)7t (9 0 . 5 m 1 tax., MMvSt^iCl ~ 2 
^"-PsIft^CMEMtgitil 1 m 1 ^^IIIjt]nx./cl^, ME Mtgiiii^ j]PX-T^S75)^50 m 1 
fj: -5) cfc p b o 

MMt§^^fe^3i^lL^:5>^ (900 rpm, S^^K) t# e n7cM®:^^(D|[flflS ^ ^ -5 

ATt^iiS ClO^-l^S^fl^j/eitottf^^^aRPM I 1 6.4 0±t±-fifcHAT Media Supplement 
(^"U >:ir- N'>/N'f i^aM) S:lJ0x.7ct§±iti} 100 m l 4>^::MY^L7fe:o f^M^^ 

^-^-^^ 37°CTlO-140fBl±^«L;co 

t§*±ftS±IB (3) fCt3«cU7t^^^^plJ^ffiT|l|-<, VPLFA 

2764-2772 ^Jrx#L>;^Co 
1111 7 {Z^-t^v\Z. iZni>titY P h F AN^zW^m^Jxrmi^^Lfco 
t^^. ^nVP L F^y y u-±JVm^KU2 7 6 42^LKKM2 7 6 7 ^m^-llT 
y U H--^lim3ai;|iKM 2 7 6 4Rt/KM 2 7 5 7 ti. ^pjj]^ 1 2 ^ 9 j-^ 7 lEl 

> -^^ " (0 tm'ik'^m^'D < rtT:t i t li i 1 6 ) {z. -^n^n f e r 

M B P - 7 2 9 3 &t/F E RM B P - 7 2 9 4 i; UT*,fC-$ 4aT 
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(6) ^n—j-jim^omm 

y°^j7.:^y^mi^Tc8m^^-\^B-^07. (BALB/c) iz±m (5) -r^sn/c 
IX (1-8 m 1 xm) i^r^o 



MlgG^ry D-:^;^^rL#:«> ;^7°U;VM?«?i CAntibodies - A Laboratory M 
anual, Cold Spring Harbor Laboratory, 19883 iz^ O^SkT^ C ^iz<k'DXWL 



KM2764 Gl 

KM2765 Gl 

KM2766 Gl 

KM2767 Gl 

KM2768 Gl 

KM2769 Gl 

KM2770 Gl 

KM2771 M 

KM2772 M 



C^Jfe^lJ 2] ilk h VP L y ^ u — i-JVm^(DR}t-'W^f^(Dm.ti 

mvp L F^:/ ^ □"•:^>'^^^;#;©i^JS#^te^^^SM 1 (3) tc7i^bfc/^-f> 

>i^7^EL I S A^SClcfc Dt:^f^b7Co -inWJZitmmmi (3) Tffll/i/tAN — 
VPLFc^ftU. m^llffl^f§?gVEGF, PDGF AA(R&D%i:M). PDGF 
BB(R&Da;^). PDGF AB (R &Dt±®) </^^Co ^g:^^lEl 1 8 J^^-T. 

El 1 8 ^Cj;nti\ KM 2764—2770 fit/i-Ttl V E G F ^S^cXjKJS^ 
7K $ fj: /i)^ o /c KM 2 7 6 5. KM 2 7 6 8Scr/KM 2 7 7 0 ^IPDGF^C^ 
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^KJ^-^^VfCo KM 2 7 6 4> KM 2 7 6 6, KM 2 7 6 7]kXSKU2 7 6 9 
\^Vp-LF\zWM'3tj:KJt^fM^^hrc. ^fc. inV E G F y ^ U-± JVmm 
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0D415 nni©®7teit^7V— h U — ^i^</^T?iJ^b7tc El 2 0 ^C^f J: -5 
^C. KM 2 7 6 7 t t:^5^>^iiKM 2 7 6 4 ^il Vi7'cit> F-f >y ^E L I S A 
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6 . iB^iJ#-^ 1 -e^$n'&7 5 y ^iB?^iJ®§i5i^iB^ij^c*DViT i j^±<d75 y H 
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16. /\-r :7^U H- x^lEijaiifeKM 2 7 6 4 (FERM BP- 7 2 9 3) ^CJ; 

17. /\'f :7^U H-^lfflflS^i^KM 2 7 6 7 (FERM BP-7294)fCcj; 

1 9 . 1 ~ 1 7 ©Vi-rn:^^ l :^^^:|B«o©Jn#:Xtti»>^:® 1 8 tBit©lri;#: 

If itch. ii:M'14|W|j4:x;*. Me«X«f£^^^(Z:)|i^il<h ^|g^$i±7ttn;#:®i§».{*o 

2 0. it5l<lgl~l 7 CDV^TnjO^ i:®tCtBi4®in;#:^;^:^-r^/\-f :7^U 

2 1. /N-r :7'U -^IIIlllSt^KM 2 7 6 4 (FERM BP- 7 2 9 3) Tr^ 
^i»5tii2 0 IBStcDA^ yj K — 

2 2. /\-f :7^U F — ■^iranSt^KM 2 7 6 7 (FERM BP- 7 2 9 4)T'^ 

2 3 . i^jkm 1 ~ 1 7 ©t/^-rn^o^ i mi^m-moDm-^. m^m 1 8 m^xom^m 

j^Xmmkm 1 9WBii©in;l*^c7)M2»#^^33- H-r^DNA„ 
2 4. i}l5t<Ij5 2 3f3!!i!t©DNA^'^^^f-r^tmA^^:57-o 
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(d) iB^iJ#-it 1 T-^^n^T^ ymiB3^iJ0tfl^^^@B^iJ^-a<?^. VEGF/PDG 
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(g) iB^ij#-^3 2T^$n-&75 y miB^ij^^i^MaM ; 

(h) @3^iJ##3 3 yitiB^iJ^-atrMe^ ; 

Tab^±fB (a) ~ (h) (Z)l/i-m;6^tCfB«®iie« ; 2^1/ 
(j) ¥tttSIB^7J?^\ ^ h ^5fe-eab'g)±fB (i) (c|3ic©^aKc 
3 3. if5f<JMl'--l 7 (Dt/i-rtl;^^ lTifCf3i4®trL#^ It^^S 1 8 f B © ini Iff 
itXt^it^:® 1 9 tBic(^irL#:(Z)M*#^Jll/^T|^T® (a) ~ (j) tS>'^U^^ 

(a) @B5^"J#-^ 1 1?^$ ti-sy 5 y MiB^iJ^^t?iieK ; 

(b) ia^'j#-i- 1 -r^^n^TS y m@B^ijfc:i3i.iT 1 J^A±(Z)T5 y Mt/O^^^^, « 

J^X^^#-jjn$ti;^cT5 y ^iB^iJ^-a<?^^ 70^-::3SB^!J#^ 1 T^^n-STS yMlB^U 

( c ) iB^iJ#^ 1 T-^^tl^y 5 y mSB^iJi 6 0 %ii/._h(7:)^@|Wl'|4^W-r^T5 y 
^SB^y^"^^. ;??i-::p@B^J#-l- 1 T'^^ T 5 y ^SB^U^^tfiiaM(Z)^-r 
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(e ) iB3^ij#^ 1 -^Ti^^ti^y ^ jnMm(jyWM^m\^^^^'z i Jt^±©7 5 y@t 

7!)^~^^Jc. fiMx«^^|■iD$nfey ^ y ^IBa^iJ^-a-^?^. VE G F/PD GF;^~y^°- 
SB^iJ#-5?- 1 T-TF^n-STS yili3^"iJ^^tJ^eKc^^C-r^i'.§?tS-T-c!::bTc^?Sit: 
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(g) iB^'j#-^ 3 2 T-^^n^Ts y m@B^ij^-et^seM ; 

(h) @3^j#-^3 suTik-^n^y ^ ymmm^^^m&m ; 

-e$>^±IB (a) ~ (h) (D\^^'fn:^^\Z.mM(Dm&m;RZS 
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<110> KYOWA HAKKO KOGYO CO.. LTD. 

HELIX RESEARCH INSTITUTE. INC. 

<120> Antibody inhibiting VPLF activity 

<130> PH-1425-PCT 

<150> JP 2000-319985 
<15i> 2000-10-19 

<160> 36 

<170> Patentin Ver. 2. 0 

<210> 1 
<211> 345 
<212> PRT 

<213> Homo sapiens 
<400> I 

Met Ser Leu Ptie Gly Leu Leu Leu Leu Thr Ser Ala Leu Ala Gly Gin 
15 10 15 

Arg Gin Gly Thr Gin Ala Glu Ser Asn Leu Ser Ser Lys Phe Gin Phe 

20 25 30 

Ser Ser Asn Lys Glu Gin Asn Gly Val Gin Asp Pro Gin His Glu Arg 
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lie lie Thr Val Ser Tlir Asn Gly Ser He His Ser Pro Arg Phe Pro 



50 



55 



60 



His Thr Tyr Pro Arg Asn Tlir Val Leu Val Trp Arg Leu Val Ala Val 



65 



70 



75 



80 



GIu Glu Asn Val Tip He Gin Leu Thr Phe Asp Glu Arg Phe Gly Leu 



85 



90 



95 



Glu Asp Pro Glu Asp Asp lie Cys Lys Tyr Asp Phe Val Glu Val Glu 



100 



105 



110 



Glu Pro Ser Asp Gly Thr He Leu Gly Arg Trp Cys Gly Ser Gly Thr 



115 



120 



125 



Val Pro Gly Lys Gin He Ser Lys Gly Asn Gin He Arg He Arg Phe 



130 



135 



140 



Val Ser Asp Glu Tyr Phe Pro Ser Glu Pro Gly Phe Cys He His Tyr 



145 



150 



155 



160 



Asn He Val Met Pro Gin Phe Thr Glu Ala Val Ser Pro Ser Val Leu 



165 



170 



175 



Pro Pro Ser Ala Leu Pro Leu Asp Leu Leu Asn Asn Ala He Thr Ala 



180 



185 



190 
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Phe Ser Thr Leu Glu Asp Leu lie Arg Tyr Leu Glu Pro Glu Arg Trp 

195 200 205 



Gin Leu Asp Leu Glu Asp Leu Tyr Arg Pro Thr Trp Gin Leu Leu Gly 



210 



215 



220 



Lys Ala Phe Val Phe Gly Arg Lys Ser Arg Val Val Asp Leu Asn Leu 



225 



230 



235 



240 



Leu Thr Glu Glu Val Arg Leu Tyr Ser Cys Thr Pro Arg Asn Phe Ser 



245 



250 



255 



Val Ser lie Arg Glu Glu Leu Lys Arg Thr Asp Thr He Phe Trp Pro 



260 



265 



270 



Gly Cys Leu Leu Val Lys Arg Cys Gly Gly Asn Cys Ala Cys Cys Leu 



275 



280 



285 



His Asn Cys Asn Glu Cys Gin Cys Val Pro Ser Lys Val Thr Lys Lys 



290 



295 



300 



Tyr His Glu Val Leu Gin Leu Arg Pro Lys Thr Gly Val Arg Gly Leu 



305 



310 



315 



320 



His Lys Ser Leu Thr Asp Val Ala Leu Glu His His Glu Glu Cys Asp 



325 



330 



335 



Cys Val Cys Arg Gly Ser Thr Gly Gly 



340 



345 
3 
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<210> 2 
<211> 1328 
<2I2> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (94).. (1 128) 

<400> 2 

agtgcagcct tcccctggcg gtggtgaaag agactcggga gtcgctgctt ccaaagtgcc 60 

cgccgtgagt gagctctcac cccagtcagc caa atg age etc ttc ggg ctt etc 114 

Met Ser Leu Phe Gly Leu Leu 
1 5 

etg ctg aea tct gcc ctg gcc ggc cag aga cag ggg act cag gcg gaa 162 
Leu Leu Thr Ser Ala Leu Ala Gly Gin Arg Gin Gly Thr Gin Ala Glu 

10 15 20 

tec aac ctg agt agt aaa ttc cag ttt tec age aac aag gaa cag aac 210 
Ser Asn Leu Ser Ser Lys Phe Gin Phe Ser Ser Asn Lys Glu Gin Asn 
25 30 35 

gga gta caa gat cct cag cat gag aga att att act gtg tct act aat 258 
Gly Val Gin Asp Pro Gin His Glu Arg He He Thr Val Ser Thr Asn 
40 45 50 55 



4. 
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gga agt att cac age cca agg ttt cct cat act tat cca aga aat acg 306 

Gly Ser He His Ser Pro Arg Plie Pro His Thr Tyr Pro Arg Asn Thr 

60 65 70 



gtc ttg gta tgg aga tta gta gca gta gag gaa aat gta tgg ata caa 354 
Val Leu Vai Trp Arg Leu Val Ala Val Glu Glu Asn Vai Trp He Gin - 

75 80 85 



ctt acg ttt gat gaa aga ttt ggg ctt gaa gac cca gaa gat gac ata 402 
Leu Thr Phe Asp Glu Arg Phe Gly Leu Glu Asp Pro Glu Asp Asp He 

90 95 100 



tgc aag tat gat ttt gta gaa gtt gag gaa ccc agt gat gga act ata 450 
Cys Lys Tyr Asp Phe Val Glu Val Glu Glu Pro Ser Asp Gly Thr He 
105 110 115 



tta ggg cgc tgg tgt ggt tct ggt act gta cca gga aaa cag att tct 498 

Leu Gly Arg Trp Cys Gly Ser Gly Thr Val Pro Gly Lys Gin He Ser 

120 125 130 135 

aaa gga aat caa att agg ata aga ttt gta tct gat gaa tat ttt cct 546 

Lys Gly Asn Gin He Arg He Arg Phe Val Ser Asp Glu Tyr Phe Pro 

140 145 150 



tct gaa cca ggg ttc tgc ate cac tac aac att gtc atg cca caa ttc 594 
Ser Glu Pro Gly Phe Cys He His Tyr Asn He Val Met Pro Gin Phe 

155 160 165 



aca gaa get gtg agt cct tea gtg eta cce cct tea get ttg cca ctg 642 

5 
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Thr Glu Ala Val Ser Pro Ser Val Leu Pro Pro Ser Ala Leu Pro Leu 

170 175 180 

gac ctg ctt aat aat get ata act gcc ttt agt acc ttg gaa gac ctt 690 
Asp Leu Leu Asn Asn Ala He Thr Ala Phe Ser Thr Leu Glu Asp Leu 
185 190 195 

att cga tat ctt gaa cca gag aga tgg cag ttg gac tta gaa gat eta 738 
He Arg Tyr Leu Glu Pro Glu Arg Trp Gin Leu Asp Leu Glu Asp Leu 
200 205 210 215 

tat agg cca act tgg caa ctt ctt ggc aag get ttt gtt ttt gga aga 786 
Tyr Arg Pro Thr Trp Gin Leu Leu Gly Lys Ala Phe Val Phe Gly Arg 

220 225 230 

aaa tec aga gtg gtg gat ctg aac ctt eta aca gag gag gta aga tta 834 
Lys Ser Arg Val Val Asp Leu Asn Leu Leu Thr Glu Glu Val Arg Leu 

235 240 245 

tac age tgc aca cct cgt aac ttc tea gtg tec ata agg gaa gaa eta 882 
Tyr Ser Cys Thr Pro Arg Asn Phe Ser Val Ser He Arg Glu Glu Leu 
250 255 260 

aag aga acc gat acc att ttc tgg cca ggt tgt etc ctg gtt aaa cge 930 
Lys Arg Thr Asp Thr He Phe Trp Pro Gly Cys Leu Leu Val Lys Arg 
265 270 275 

tgt ggt ggg aac tgt gcc tgt tgt etc cac aat tgc aat gaa tgt caa 978 

Cys Gly Gly Asn Cys Ala Cys Cys Leu His Asn Cys Asn Glu Cys Gin 

6 



wo 02/33094 



PCT/JPO 1/09218 



280 



285 



290 



295 



tgt gtc cca age aaa gtt act aaa aaa tac cac gag gtc ctt cag ttg 1026 
Cys Val Pro Ser Lys Val Thr Lys Lys Tyr His Glu Val Leu Gin Leu 

300 305 310 

aga cca aag acc ggt gtc agg gga ttg cac aaa tea etc acc gac gtg 1074 
Arg Pro Lys Thr Gly Val Arg Gly Leu His Lys Ser Leu Thr Asp Val 

315 320 325 

gcc ctg gag cac cat gag gag tgt gac tgt gtg tgc aga ggg age aca 1122 
Ala Leu Glu His His Glu Glu Cys Asp Cys Val Cys Arg Gly Ser Thr 
330 335 340 

gga gga tagccgcatc accaccagea gctcttgccc agagctgtgc agtgcagtgg 1178 
Gly Gly 
345 

ctgattctat tagagaacgt atgcgttatc tecatcctta atctcagttg tttgcttcaa 1238 
ggacctttca tcttcaggat ttacagtgca ttctgaaaga ggagacatca aacagaatta 1298 



ggagttgtgc aacagctett ttgagaagga 

<210> 3 

<21l> 30 

<212> RNA 

<213> Artificial Sequence 



1328 



7 
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<220> 

<223> Description of Artificial Seauence:an artificially 
synthesized oligo-cap linker sequence 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized oligo(dT) primer sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 5 

8, 
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21 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seguenceian artificially 
synthesized primer seauence 

<400> 6 

gcggctgaag acggcctatg t 21 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence:an artificially 
synthesized primer sequence 

<400> 7 

tcttcgggct tctcctgctg acatctgccc 30 

<210> 8 
<211> 30 
<212> DNA 

9. 
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<213> Artificial Seauence 



<220> 

<223> Description of Artificial Senuenceian artificially 
syntliesized primer seauence 

<400> 8 

gcacacacag tcacactcct catggtgctc 

<210> 9 
<21i> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauencetan artificially 
syntliesized primer sequence 

<400> 9 

tgggtgcatt ggagcctcgc cttgctgctc 

<2I0> 10 
<211> 30 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer sequence 

10, 
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<400> 10 

ctgtaggaag ctcatctctc ctatgtgctg 30 

<210> 11 
<21l> 30 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer seauence 

<400> 11 

cagcacatag gagagatgag cttcctacag 30 

<210> 12 
<211> 30 
<212> DNA 

<213> Art if icial Seauence 
<220> 

<223> Description of Artificial Seauenceian artificially 
synthesized primer sequence 

<400> 12 

ccgagcagtc agctggggga gatgtccctg 30 



'<210> 13 



11 
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<21I> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauenceian artificially 
synthesized primer sequence 

<400> 13 

gccttcgagt ccggactcga cctctcggac 30 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 14 

cagggacatc tcccccagct gactgctcgg 30 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 



12 
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<223> Description of Artificial SeQuence:an artificially 
synthesized primer seauence 



<400> 15 

cagggctcca gtaatgaaca tggaccagtg 30 

<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence:an artificially 
synthesized primer seauence 

<400> 16 

ggcaacttta acaggcacta attcaggtac 30 

<210> 17 
<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer sequence 



<400> 17 
t tccct tgct 



tcctgcagct cctggccggg 



13 



30 
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<210> 18 
<211> 30 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer seauence 

<400> 18 

agagaacgtc agctccacgt aggagggccg 30 

<210> 19 
<211> 30 
<212> DNA 

<2I3> Artificial Seauence 
<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 

<400> 19 

ctcgcccatg ttctggccga ggaagccgag 30 

<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Seauence 

14 
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<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer sequence 

<400> 20 

ggccaccttg acgctgcggt ggtggacgcg 30 

<210> 21 
<21l> 30 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer sequence 

<400> 21 

ctctgctgct acctgcgtct ggtcagcgcc 30 

<210> 22 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 

synthesized primer sequence 



15 
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<400> 22 

tctcacctgg acaggtcgca gctgcacctg 

<2I0> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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30 



<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer sequence 

<4G0> 23 

gatatcgccg cgctcgtcgt cgac 24 

<210> 24 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 24 

caggaaggaa ggctggaaga gtgc 24 



<210> 25 
<211> 27 



16 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SeQuence:an artificially 
synthesized primer seauence 

<400> 25 

accagagaga tggcagttgg acttaga 27 

<210> 26 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seguenceian artificially 

synthesized primer sequence 



<400> 26 

gagctgctgg tggaattctt actatcctcc 

<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequenceran artificially 



wo 02/33094 

synthesized primer seQuence 
<400> 27 

acttcttggc aaaatatttg tttttggaag 

<210> 28 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
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30 



<220> 

<223> Description of Artificial Seauence:Synttiet ic peptide 
<220> 

<221> MOD RES 
<222> (22) 
<223> AMI DAT I ON 

<400> 28 

Cys Thr Gin Ala Glu Ser Asn Leu Ser Ser Lys Phe Gin Phe Ser Ser 

15 10 15 

Asn Lys Glu Gin Asn Gly 

20 

<210> 29 
<211> 17 
<212> PRT 

<213> Artificial Seauence 



18. 
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<220> 

<223> Description of Artificial Sequence.-Synthetic peptide 



<220> 

<221> MOD RES 
<222> (17) 
<223> AMIDATION 

<400> 29 

Cys Ser He Arg Glu Glu Leu Lys Arg Thr Asp Thr He Plie Trp Pro 

15 10 15 

Gly 

<2I0> 30 
<2I1> 17 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial SequenceiSynthetic peptide 
<220> 

<221> MOD RES 
<222> (I) 

<223> ACETYLATION 
<220> 

<221> MOD RES 
<222> (17) 

19, 
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<223> AMIDATION 
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<400> 30 

Thr Phe Asp Glu Arg Phe Gly Leu Glu Asp Pro Glu Asp Asp He Cys 

15 10 15 

Lys 

<210> 31 
<211> 7 
<212> PRT 

<213> Artificial SeQuence 
<220> 

<223> Description of Artificial Sequence :Synthet ic peptide 
<400> 31 

Cys Arg Gly Ser Thr Gly Gly 
1 5 

<21G> 32 
<211> 123 
<212> PRT 

<213> Artificial SeQuence 
<220> 

<223> Description of Artificial SeQuenceiSynthetic peptide 
<400> 32 

Asp Pro Ser Pro Phe Val Phe Gly Arg Lys Ser Arg Val Val Asp Leu 

20, 
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15 10 15 

Asn Leu Leu Thr Glu Glu Val Arg Leu Tyr Ser Cys Thr Pro Arg Asn 

20 25 30 

Phe Ser Val Ser He Arg Glu Glu Leu Lys Arg Thr Asp Thr He Phe 

35 40 45 

Trp Pro Gly Cys Leu Leu Val Lys Arg Cys Gly Gly Asn Cys Ala Cys 

50 55 60 

Cys Leu His Asn Cys Asn Glu Cys Gin Cys Val Pro Ser Lys Val Tlir 
65 70 75 80 

Lys Lys Tyr His Glu Val Leu Gin Leu Arg Pro Lys Thr Gly Val Arg 

85 90 95 

Gly Leu His Lys Ser Leu Thr Asp Val Ala Leu Glu His His Glu Glu 

100 105 110 

Cys Asp Cys Val Cys Arg Gly Ser Thr Gly Gly 
115 120 



<210> 33 
<211> 121 
<212> PRT 

<213> Artificial Seauence 



<220> 

<223> Description of Artificial 
<400> 33 

Ser Pro Phe Val Phe Gly Arg Lys 

1 5 
Leu Thr Glu Glu Val Arg Leu Tyr 

20 



SeQuencerSynthetic peptide 

Ser Arg Val Val Asp Leu Asn Leu 

10 15 

Ser Cys Thr Pro Arg Asn Phe Ser 

25 30 
21 
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Val Ser He Arg Glu GIu Leu Lys Arg Thr Asp Thr He Phe Trp Pro 

35 40 45 

Gly Cys Leu Leu Val Lys Arg Cys Gly Gly Asn Cys Ala Cys Cys Leu 

50 55 60 

His Asn Cys Asn Glu Cys Gin Cys Val Pro Ser Lys Val Thr Lys Lys 
65 70 75 80 

Tyr His Glu Val Leu Gin Leu Arg Pro Lys Thr Gly Val Arg Gly Leu 

85 90 95 

His Lys Ser Leu Thr Asp Val Ala Leu Glu His His Glu Glu Cys Asp 

100 105 110 

Cys Val Cys Arg Gly Ser Thr Gly Gly 
115 120 

<210> 34 
<211> 4 
<212> PRT 
<213> Unknown 

<220> 

<223> Description of Unknown Seauence;A partial sequence contained in 
a commercially available plasmid pMbac (STRATAGENE) 

<400> 34 

Asp Pro Ser Pro 
1 

<210> 35 
<211> 6 
<212> PRT 

22, 
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<213> ArtiUcial SeQuence 
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<220> 

<223> Description of Artificial SeQuence'.N-terminus sequence of 
synthetic peptide of SEQ ID NO: 32 

<400> 35 

Asp Pro Ser Pro Plie Val 
1 5 

<2i0> 36 
<211> 6 
<212> PRT 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence :N-terminus sequence of 
synthetic peptide of SEQ ID NO: 33 

<400> 36 

Ser Pro Phe Val Phe Gly 
1 5 



23 
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